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CONTENTS  OF  VOLUME  8. 
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1891.     Presented  1st  April,  1892,  by  Hon.  C.  H.  Tupper. 

Printed  for  both  distribution  and  sessional  papers. 
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I'i.  Report  of  the  Postmaster  General  of  Canada,  for  the  year  ended  30th  June,  1891.  Presented  13th 
April,  1892,  by  Sir  A.  P.  Caron Printed  for  both  distribution  and  sessional  papers. 
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14.  Annual  Report  of  the  Department  of  Indian  Affairs  for  the  year  ended  31st  December,  1891.     Pre- 
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16.  Report  of  the  Secretary  of  State  of  Canada  for  the  year  ended  31st  December,  1891.     Presented  9th 

July,  1892,  by  Hon.  J.  C.  Patterson Printed  for  both  distribution  and  sessional  papers. 

1G«.  The  Civil  Service  List  of  Canada,  1891.     Presented  9th  July,  1892,  by  Hon.  J.  C.  Patterson. 

Printed  for  both  distribution  and  sessional  papers. 

166.  Report  of  the  Board  of  Civil  Service  Examiners  for  the  year  ended  31st  December,  1891.  Presented 
1st  June,  1892,  by  Hon.  J.  C.  Patterson Printed  for  both  distribution  and  sessional  papers. 
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16c.  Report  of  the  Royal  Commission  appointed  to  investigate  the  working  of  the  Civil  Service  Act,  and 
other  matters  connected  with  the  Civil  Service  generally.  Presented  20th  May,  1892,  by  Sir  John 
Thompson . ._ Printed  for  both  distribution  and  sessional  papers. 

16(^.  Annual  Report  of  the  Department  of  Public  Printing  and  Stationery  of  Canada,  for  the  year  ending 
30th  June,  1891.     Presented  15th  June,  1892,  by  Hon.  J.  C.  Patterson. 

Printed  for  both  distribution  and  sessional  papers. 
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aOrr.  Return  to  an  address  of  the  House  of  Connnons  to  his  excellency  the  Governor  General,  dated  8th 
March,  1892,  for  copies  of  all  reports  of  ministers  of  the  crown  upon  which  any  Governor  General's 
warrants  have  been  issued  during  the  recent  recess  of  parliament,  and  of  the  orders  in  council 
authorizing  such  issue.     Presented  7th  April,  1892.— ilfr.  Mulock Not  printed. 

«1.  Rei)ort  of  the  Commissioner,  Dominion  Police,  for  the  year  1891,  under  Revised  Statutes  of  Canada, 
chai)ter  184,  section  5.      Presented  29th  February,  1892,  by  Sir  John  Thompson Not  printed. 
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58!8.  Statement  of  expenditure  under  vote  for  ini«cellaneous  unforeseen  expenses,  from  July,  IH'Jl,  to  date. 
Presented  1st  March,  181)2,  by  Hon.  G.  K.  Foster Printed  for  dintrihutum  only. 

*3.  Statement  in  reference  to  fishiny  bounty  payments  for  1890  01,  required  by  cliai)ter  1)0  of  the  Revised 
Statutes  of  Canada.  Presented  1st  March,  by  Hon.  C.  H.  Tupper.  .Printed  for  seaaional  papers  only . 

it\ia.  Return  to  an  order  of  the  House  of  Commons,  date!  3r:l  August,  181)1,  for  a  return  of  the  names  of 
proprietors  to  whom  licenses  have  been  granted  for  salmon  net  fishing  on  the  Restigouche  River, 
in  the  county  of  Bonaventure,  for  181)0  and  1891.     Presented  3rd  March,  1892 — Mr.  Fauvcl. 

Not  printed. 

5836.  Draft  of  proposed  regulations  for  the  lobster  fishery.  Presented  17th  March,  1892,  by  Hon.  C.  H. 
Tupper Printed  for  diatribution  only. 

583c.  Copies  of  papers  relating  to  the  mutual  recognition  by  Canada  and  Newfoundland  of  licenses  issued 
to  United  States  fishing  vessels,  under  the  riLodus  vivendi,  and  the  division  of  the  fees  collected  by 
the  same.     Presented  18th  March,  1892,  by  Hon.  C  H.  Tupper. .  .Printed  for  sesaional  papers  only. 

583(/.  Return  to  an  order  of  the  House  of  Commons,  dated  14th  March,  1892,  for  a  return  showing  the 
quantity,  value  and  kinds  of  fish,  fish  oil  and  fish  products  imported  into  Canada  from  Newfound- 
land, each  year,  for  past  five  yearo  ;  also  amount  of  duty  thereon  which  would  have  been  paid  if 
the  duties  levied  upon  similar  imports  from  other  countries  had  been  levied.  Presented  22nd 
March,  1892. — Mr.  White  {Shelburne) Printed  for  sessional  papers  only. 

it^e.  Further  papers  respecting  the  fisheries  on  the  Atlantic  coast,  including  the  separate  arrangement 
proposed  to  be  entered  into  by  Newfoundland  with  the  United  States,  and  also  the  enforcement 
by  the  government  of  Newfoundland  against  Canadian  vessels  of  the  Newfoundland  Bait  Act. 
Presented  30th  March,  1892,  by  Hon.  C.  H.  Tupper Printed  for  sessional  p>apers  only. 

583/.  Additional  papers  respecting  the  fisheries  on  the  Atlantic  coast,  including  the  separate  arrangement 
proposed  to  be  entered  into  by  Newfoundland  with  the  United  States,  and  also  the  enforcement 
by  the  government  of  Newfoundland  against  Canadian  vessels  of  the  Newfoundland  Bait  Act. 
Presented  7th  April,  1892,  by  Hon.  C.  H.  Tn^t'^av.  Printed  for  both  distribution  and  sessional  papers. 

83r/.  Return  to  an  order  of  the  House  of  Conmions,  dated  6th  April,  1892,  for  a  coi^y  of  all  correspond- 
ence between  F.  Charlebois,  of  Byng  Inlet,  North  (Ontario),  and  the  fisheries  department  concern- 
ing the  payment  of  a  claim  for  service  performed  by  the  said  Charlebois  for  the  said  department. 
Presented  21st  April,  1892— J/?\  Laurier. .  .    Not  printed. 

aSh.  Further  papers  respecting  the  enforcement  against  Canadian  fishing  vessels  by  the  government  of 
Newfoundland  of  the  Newfoundland  Act  respecting  the  sale  of  bait  to  foreign  fishing  vessels. 
Presented  11th  May,  1892,  by  Sir  John  Thompson   Printed  for  sessional  papers  only. 

583?.  Return  to  an  order  of  the  House  of  Commons,  dated  14th  March,  1892,  for  a  return  showing  the 
number  of  Newfoundland  vessels  and  men  therein,  and  number  of  fixed  fishing  establishments 
owned  by  Newfoundlanders,  with  number  of  employees  engaged  last  year  in  fishing,  in  whole  or 
in  part,  within  the  waters  adjacent  to  Canadian  Labrador  and  Magdalen  Islands.  Presented  12th 
May,  1892. — Mr.  White  (Shelburne) Printed  for  sessional  papers  only. 

!83y.  Further  papers  respecting  the  enforcement  by  the  Newfoundland  authorities  against  Canadian 
fishing  vessels  of  the  Newfoundland  Act  respecting  the  sale  of  bait  to  foreign  vessels.  Presented 
20th  May,  1892,  by  Sir  John  Thompson Printed  for  sessional  papers  only. 

584.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  21st 
April,  1890,  for  copies  of  any  and  all  communications  that  may  have  passed  between  the  imperial  and 
dominion  governments  with  reference  to  the  abrogation  of  such  articles  in  the  various  treaties  of 
commerce  between  her  majesty's  government  and  the  government  of  foreign  nations  as  preclude 
preferential  fiscal  treatment  of  goods  of  British  and  colonial  production  by  the  government  of  the 
dominion.     Presented  7th  March,  1892. — Mr.  Laurie. 

Prin.ted  for  both  distribution  and  sessional  papers. 

58-A«.  Copy  of  a  despatch  from  the  right  honourable  the  secretary  of  state  for  the  colonies  in  reply  to  an 
address  to  her  majesty  praying  that  her  majesty  would  take  such  steps  as  might  be  necessary  to 
denounce  and  terminatethe  provisions  contained  in  the  most-favoured  nation  clauses  of  the  treaties 
with  the  German  zollverein  and  the  kingdom  of  Belgium.  Presented  22nd  April,  1892,  by  Hon. 
G.  E.  Foster Printed  for  sessioncd  papers  only. 
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25.  Return  to  an  order  of  the  House  of  Commons,  dated   3rd   March,  1892,  showing  the  date  of   the 

Speaker's  warrant,  the  date  of  the  writ,  and  the  date  of  the  appointment  of  a  returning  officer,  in 
the  case  of  election  of  members  to  the  House  of  Commons,  since  the  close  of  last  session  ;  also  a 
statement  of  the  causes  of  delay  in  reference  to  any  of  these  matters  where  delays  have  taken  place. 
Presented  7th  March,  1892.— Mr.  Mills  (Bothxoell) Not  printed. 

'Z5a.  Supplementary  return  to  an  order  of  the  House  of  Commons,  dated  3rd  March,  1892,  for  a  return 
showing  the  date  of  the  Speaker's  warrant,  the  date  of  the  writ,  and  the  date  of  the  appointment 
of  a  returning  officer,  in  the  case  of  election  of  members  to  the  House  of  Commons,  since  the  close 
of  last  session  ;  also  a  statement  of  the  causes  of  delay  in  reference  to  any  of  these  matters  where 
delays  have  taken  place.     Presented  3rd  June,  1892.  —Mr.  Mills  (BothtveU) Not  printed. 

26.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  11th  to  the  20th  February,  and 

from  the  21st  to  the  29th  February,  1892,  and  the  corresponding  periods  of  1891.  Presented  7th 
March,  1892,  by  Hon.  G.  E.  Foster Not  printed. 

26a.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  1st  to  the  10th  March  instant, 
and  the  corresponding  period  of  1891.     Presented  15th  March,  1892,  by  Hon.  G.  E.  Foster. 

Not  printed. 

266.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  11th  to  the  20th  of  March, 
instant,  and  the  corresponding  period  of  1891.    Presented  23rd  March,  1892,  by  Hon.  G.  E.  Foster. 

Not  printed. 

26c.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  11th  to  the  20th  of  April, 
instant,  and  the  c^jrresponding  period  of  1891.    Presented  22nd  April,  1892,  by  Hon.  G.  E.  Foster. 

Not  printed. 

26(/.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  21st  to  the  30th  of  April,  ultimo, 
and  the  corresponding  period  of  1891,     Presented  4th  May,  1892,  by  Hon.  G.  E.  Foster. 

Not  printed. 

26f.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  11th  to  the  20th  May,  instant, 
and  the  corresponding  period  of  1891.     Presented  30th  May,  1892,  by  Hon.  G.  E.  Foster. 

Not  printed. 

26/.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  21st  to  the  .31st  May  last,  and 
the  corresponding  period  of  1891.     Presented  3rd  June,  1892,  by  Sir  John  Thompson. — 

Not  printed. 

26^^/.  Ten  daj's'  statement  of  the  receipts  and  payments  of  Canada,  from  the  1st  to  the  10th  June,  instant, 
and  the  corresponding  period  of  1891.     Presented  27th  June,  1892,  by  Hon.  G.  E.  Foster. — 

Not  printed. 

26//.  Ten  days'  statement  of  the  receipts  and  payments  of  Canada,  from  the  21st  to  31st  June  last,  and  the 
corresponding  period  of  1891.     Presented  9th  July,  1892,  by  Hon.  G.  E,  Foster.     Not  printed. 

27.  Stateuient  of  all  .superannuations  and  retiring  allowances  in  the  civil  service,  gi\  ing  the  name  and 

rank  of  each  person  superannuated  or  retired,  his  salary,  age  and  length  of  service,  his  allowance 
and  cause  of  retirement,  whether  vacancy  has  been  filled  by  promotion  or  new  appointment,  etc. , 
for  year  ended  31st  December,  1891.     Presented  7th  March,  1892,  by  Hon.  G.  E.  Foster.— 

Printed  for  both  distribution  and  sessional  papers. 

2H.  Statement  of  the  affairs  of  the  British  Canadian  Loan  and  Investment  Company,  as  on  the  31st 
I)ecenil)er,  1891.     Presented  9th  July,  1892,  by  Hon.  Mr.  Speaker. Not  printed. 

2«.  Jleturn  to  an  address  of  the  Senate  to  his  excellency  the  Governor  General,  dated  4th  August,  1891,  for 
a  statement  in  detail  of  the  amount  of  money  paid  to  A.  F.  Wood,  Esq.,  for  services,  etc.,  as  com- 
missioner for  canals  and  railways  in  different  places  in  1890.  Presented  4th  March,  1892.— JBTow. 
Mr.  Flint Not  printed. 

30.  Return  to  an  address  of  the  Senate  to  his  excellency  the  Governor  General,  dated  5th  June,  1891,  for 
a  Htatement  of  all  receipts  in  the  unorganized  territories  of  Keewatin  and  the  Mackenzie  River 
Basin  on  account  of  revenue  under  the  Customs  Act  or  otherwise,  for  the  last  three  years,  and  of 
the  expenditure  for  public  puri)oses  during  the  same  period.  Presented  4th  March,  1892.— Hon. 
Mr.  (Uritrd Not  printed. 
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31.  List  of  public  otticcrs  to  whom  commissions  have  issued  under  cha|)t<'r  1!(  of  the  Revised  Statutes  of 
Cana(hi,  durinjjr  the  past  year,  lcS!>l.     Presented  10th  Marcli,  1H!)2,  by  Sir  .John  Thompson.— 

Printed  in  No.  10. 

35J.  Detailed  statement  of  all  bonds  and  securities  registered  in  the  dei)artment  of  the  secretary  of  state  of 
Canada,  since  last  return,  1891,  submitted  to  the  parliament  of  "Canada  imder  section  23,  chapter 
li>,  of  the  Revised  Statutes  of  Canada.     Presented  10th  March,  1892,  by  Sir  John  Thoinpson. 

Not  printed. 

33.  Return  to  an  order  of  the  House  of  Commons,  dated  1st  July,  1891,  for  a  return  giving  :  1.  The  num- 

ber of  Chinese  innnigrants  that  have  entered  Canada  since  the  date  of  the  last  return  ordered  by 
the  House,  specifying  :  (a).  The  ports  at  which  said  Chinese  immigrants  were  entered  ;  [h).  The 
amount  of  dutj^  or  head-money  collected  ;  (c).  The  number  that  entered  by  virtue  of  return  certi- 
ficates ;  {d).  The  number  of  return  certificates  issued  during  the  same  i)eriod,  and  the  numl^er  of 
Chinese  that  during  the  same  period  passed  through  Canada  in  bond  to  destinations  out  of  Canada. 

2.  The  number  that  entered    Canada  as  belonging  to  the  diplomatic  or  consular   service  of   China. 

3.  The  number  of  Chinese  that  entered  Canada  during  the  same  period,  either  as  tourists,  men  of 
science,  students  or  merchants.  4.  Copies  of  all  correspondence,  if  any,  between  the  imperial 
government  and  this  government,  or  between  this  government  and  the  government  of  China,  if 
any,  or  between  the  governinent  of  British  Columbia  and  this  government,  or  with  any  labour 
organization,  or  with  any  company,  corporation  or  person,  having  reference  to  the  Chinese  Restric- 
tion Act  or  suggesting  amendments  to  the  same.     Presented  10th  March,  1892. — Mr.  Gordon. 

Not  printed. 

34.  Return  undei'  resolution  of  the  20th  February,  1882,  in  so  far  as  the  same  is  furnished  by  the  depart- 

ment of  interior,  respecting  the  Canadian  Pacific  Railway  Company.  Presen  ted  11th  March,  1892, 
by  Hon.  E.  Dewdnej^ Printed  for  sessional  pa  pers  only 

34a.  List  of  lands  sold  by  the  Canadian  Pacific  Railway  Company  from  the  1st  October,  1890,  to  the  1st 
October,  1891.     Presented  Gth  April,  1892,  by  Hon.  J.  Haggart   Not  printed. 

35.  Return  to  an  order  of  the  House  of  Connnons,  dated  13th  July,  1891,  for  a  return  of  all  letters,  cor- 

respondence, petitions  and  papers,  not  otherwise  brought  down,  between  all  persons  in  the  depart- 
ment of  marine  and  fisheries  relating  to  sawdust  in  the  LaHave  River,  Lunenburg  County,  N.S., 
with  the  object  of  having  the  river  relieved  from  the  operation  of  the  said  act.  Also  a  list  of  rivers 
and  streams  exempted  from  the_  operations  of  the  act,  and  a  return  of  all  letters,  correspondence, 
petitions  and  papers  between  all  persons  and  the  department  of  marine  and  fisheries  relating  to 
such  exemptions.     Presented  14th  March,  1892. — Mr.  Kciulbach  and  Mr.  Flint Not  printed. 

36.  Return  of  orders  in  council  relating  to  the  department  of  the  interior,  in  accordance  with  sub-clause 

[d)  of  section  38  of  the  Regulations  for  the  Survey,  Administration,  Disposal  and  Management  of 
Dominion  Lands,  within  the  40  mile  Railway  Belt,  in  the  province  of  British  Coh;mbia.  Presented 
15th  March,  1892,  by  Hon.  E.  Dewdney Printed  for  sessional  papers  only. 

36rt.  Return  of  orders  in  council  relating  to  the  department  of  the  interior,  in  accordance  with  clause  91 
of  the  Dominion  Lands  Act,  chapter  54,  Revised  Statutes  of  Canada.  Presented  15th  March, 
1892,  by  Hon.  E.  Dewdney Printed  for  sessional  papters  only. 

37.  Copies  of  documents  relating   to  the  negotiations  at  the  conference  recently  held  at  Washington, 

between  the  delegates  from  the  Canadian  government  and  the  secretary  of  state  of  the  L^nited 
States,  respecting  the  extension  and  development  of  trade  between  the  United  States  and  Canada, 
and  other  matters.     Presented  IGth  March,  1892,  by  Sir  John  Thompson. 

Printed  for  both  distribution  and  sessional  papers. 

38.  Statements  of  the  quantity  of  pig  iron  manufactured   in   Canada,    upon  which  bounties  are  claimed, 

the  names  of  claimants  and  the  amount  paid  in  each  case.  Presented  16th  March,  1892,  by  Hon. 
M.  Bowell Printed  for  sessional  papers  only. 

39.  Return  to  an  address  of  the  Senate  to  his   excellency  the  Governor   General,  dated  3rd  March,  1892, 

praying  that  his  excellency  will  cause  to  be  laid  befor  this  House,  a  copy  of  the  resignation,  by  the 
Honourable  John  Carling,  Minister  of  Agriculture,  of  the  seat  in  the  Senate  occupied  by  him  at 
close  of  the  last  session  of  parliament.     Presented  17th  March,  1892. — Hon.  Mr.  Pou-cr. — 

Not  printed. 
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40.  Return  to  an  order  of  the  House  of  Commons,  dated  5th  May,  1891,  for  copy  of  all  correspondence 

between  the  government  or  the  postmaster  general's  department  with  Mr.  Andrew  Allan  or  any 
other  parties,  for  the  conveyance  of  the  mails  between  Canada  and  the  United  Kingdom.  Pre- 
sented 18th  March,  1892.— 3/r.  3Ii!ls  [BothioeU) Not' printed. 

41.  Return  (in  part)  to  an  order  of  the  House  of  Commons,  dated  14th  Mar-  h,  1892,  for  copies  of  all  the 

original  lists  and  papers,  including  all  declarations,  notices  of  appeal,  objections  to  preliminary 
lists,  and  relating  to  all  other  proceedings,  now  in  the  possession  of  the  revising  barrister  or  the 
clerk  of  the  crown  in  chancery,  in  any  way  affecting  the  voters'  lists  for  the  electoral  division  of 
the  county  of  Lennox  as  settled  by  the  revision  of  1891,  together  with  a  certified  copy  of  the 
revised  voters'  list  of  1891  furnished  by  the  revising  barrister  to  the  returning  officer.  Presented 
21st  March,  1892.— J/?-.  Wilson  [Lennox)     Not  printed. 

41rt.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General  of  the  21st 
March,  1892,  for  :  1.  Copies  of  the  judgment  given  by  the  revising  officer  on  objections  taken  to 
the  names  of  Lewis  Alliii,  S.  F.  Glass  and  James  P.  Moore  and  226  others  on  the  voters'  list  of 
the  city  of  London,  province  of  Ontario,  and  which  229  names  were  subsequently  struck  off  the  said 
voters'  list,  by  the  revising  officer,  on  the  hearing  of  the  objections,  but  which  were  nevertheless 
printed  on  the  said  voters'  list  is  the  subject  of  an  appeal,  together  with  copies  of  the  notices  of 
objection  to  such  names  and  copies  of  the  evidence  taken  before  and  decision  given  by  the  revising 
officer  on  each  such  name.  2.  Copies  of  all  proceedings  in  appeal  taken  to  the  county  court  judge 
from  the  judgment  of  the  revising  officer  on  any  or  all  of  such  cases,  together  with  any  judgment 
or  decision  given  by  such  county  court  judge  thereon.  3.  Copies  of  the  judgment  of  the  Queen's 
bench  division,  high  court  of  justice,  Ontario,  in  the  matter  of  an  application  to  said  court  for  a 
mandamus  to  said  revising  officer  in  respect  of  the  said  votes  or  any  of  them,  together  with  copies 
of  the  judgment  of  the  court  of  appeal  (Ontario)  in  respect  of  the  same  matter.  Presented  11th 
April,  1892. — Mr.  Sutherland Not  printed. 

416.  Supplementary  return  to  an  order  of  the  House  of  Commons,  dated  14th  March,  1892,  for  copies  of 
all  the  original  lists  and  papers,  including  all  declarations,  notices  of  appeal,  objections  to  pre- 
liminary lists,  ft,ud  relating  to  all  other  proceedings,  now  in  the  possession  of  the  revising  barrister 
or  the  clerk  of  the  crown  in  chancery,  in  any  way  affecting  the  voters'  lists  for  the  electoral  divi- 
sion of  the  county  of  Lennox  as  settled  by  the  revision  of  1891,  tc>gether  with  a  certified  copy  of  a 
the  revised  voters'  list  of  1891  furnished  by  the  revising  barrister  to  the  returning  officer.  Pre- 
sented 21st  April,  1892.— iJ/r.  Wilson Not  printed. 

41c.  Return  to  an  order  of  the  House  of  Commons,  dated  9th  May,  1892,  for  a  return  showing  the  number 
of  voters  in  the  several  electoral  districts  of  the  i^rovince  of  British  Columbia,  and  the  number  of 
voters  in  each  polling  district  of  the  electoral  district.     Presented  12th  May,  18d2. ~-3Ir.  Mara. 

Not  printed. 

4'-$.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  17th 
March,  1892,  for  a  return  of  the  proceedings  had  at  the  trial  of  the  recent  election  petition  relat- 
ing to  the  election  of  a  member  for  the  electoral  district  of  the  county  of  Welland,  together  with 
the  findings  of  the  judges  who  tried  the  said  petition  upon  the  same,  and  of  all  evidence  taken 
thereat ;  also  a  certified  copy  of  the  case  and  factums  filed  upon  the  appeal  fi'om  such  findings  or 
any  of  them  with  the  registrar  of  the  Supreme  Court  of  Canada.  Also  a  copy  of  any  report  and 
connnunication  made  to  Mr.  Si)eaker  by  the  said  judges  in  reference  to  the  said  petition.  Pre- 
sented 22nd  March,  1892.— il/r.  Tisdalc Not  printed. 

43.  Return  to  an  order  of  the  House  of  Commons,  dated  7th  March,  1892,  for  a  return,  in  the  form  used 

in  the  statements  us-ually  published  in  the  (Gazette,  of  the  exports  and  imports  from  the  1st  day  of 
July,  1891,  to  the  1st  day  of  March,  1892,  distinguishing  the  products  of  Canada  from  those  of 
other  countries  ;  and  comparative  statements  from  the  1st  day  of  July,  1890,  to  the  1st  day  of 

>Larch,  1891.     Presented  22nd  March,  1892.— i)/r.  Sutherland     Not  printed. 

I 

44.  Return  to  an  order  of  the  House  of  Commons,  dated  the  9th  March,  1892,  for  a  return  showing  the 

total  (piantity  of  Canadian  flour  exported  to  Newfoundland  in  each  of  the  years  1890  and  1891 ; 
the  law  and  regulations  of  the  Newfoundland  Government  relating  to  the  importation  into  that 
colony  of  flour  ;  the  total  quantities  of  Canadian  cattle,  beef,  pork,  hogs  and  cheese  exported  to 
Newfoundland  in  each  of  the  years  1890  and  1891.     Presented  22nd  March,  1892.— .Ifr.  Hughes. 

Not  printed. 
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45.  Supplementary  return  to  an  order  of  the  House  of  Commons,  dated  17th  March,  1800,  for  a  return  of 

all  correspondence,  memorials  and  agreements  between  the  government  and  the  Temperance  Col- 
onization Company,  together  with  correspondence  of  settlers,  emj)l()yees  and  members  of  the  com- 
pany, relative  to  the  operations  of  the  said  company.  Presented  23rd  March,  1802. — 3Ir. 
Wallace Not  printed. 

46.  Return  to  an  address  of  the  House  of  Cominons  to  his  excellency  the  (iovernor  General,  dated  14th 

March,  1892,  for  a  copy  of  the  judgment  of  the  Supreme  Court  in  the  apjiealed  case  of  Barrett  vs. 
the  City  of  Winnipeg,  commonly  known  as  the  "  Manitoba  School  Case."  Presented  23rd  March, 
1892. — 3Ir.  LaRivitrc Printed  for  hath  distribution  and  sessional  papers. 

47.  Report  of  the  Commissioners  appointed  to  consider  the  advisability  of  extending  the  Trent  Valley 

Canal,  and  to  what  extent.     Pi-esented  24th  March,  1802,  by  Hon.  J.  Haggart. 

Pritded  fo''  loth  dii;tribution  end  sessional  papers. 

47rt.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  10th 
March,  1802,  for  a  return  of  all  tenders  received  by  the  department  of  railways  and  canals  for 
sections  11,  12  and  13  of  the  proposed  Soulanges  Canal.  Such  return  to  comprise  :  {a)  The  aggre- 
gate amount  of  each  tender  ;  (6)  The  quantity  of  each  class  of  work  in  the  schedules  of  each  sec- 
tion ;  (c)  The  amount  of  each  tender  in  detail  as  "  moneyed  out  "  by  the  product  of  the  quantity 
and  price  of  each  item  ;  {d)  Copies  of  all  reports  to,  and  orders  in  council  relative  to  said  tenders  ; 
(<?)  Copies  of  all  reports  of  engineers  on  each  of  said  sections  ;  (/)  Copies  in  detail  of  all  estimates  of 
engineers  on  each  section,  showing  quantity,  price  and  amount  of  each  class  of  work  in  schedule  ; 
{(j)  Copies  of  all  correspondence  relative  to  said  tenders.  Presented  9th  May,  1802. — Mr.  Suther- 
land   Not  printed. 

476.  Return  to  an  order  of  the  House  of  Commons,  dated  17th  March,  1892,  for  copies  of  engineers'  reports 
which  led  to  the  building  of  the  Beauharnois  Canal ;  of  engineers'  reports  in  favour  of  the  building 
of  the  Soulanges  Canal,  and  of  reports,  letters,  etc.,  from  engineers,  masters  or  ynlots,  objecting  to 
the  building  of  the  canal  at  Soulanges.     Presented  9th  May,  1802. — Mr.  Ber<jeron. . .  .Not  printed. 

48.  Return  to  an  order  of  the  House  of  Commons,  dated  17th  June,  1801,  for  a  return  of  all  payments  and 

cost  of  construction  of  the  New  Carlisle  wharf,  including  amount  paid  to  the  crown  lands  depart- 
ment and  owners  of  timber  limits  in  the  county  of  Bonaventure,  for  timber  used  on  the  said  works. 
Presented  31st  March,  1802.  —Mr.  Fauvel   Not  printed. 

48a.  Return  to  an  order  of  the  House  of  Commons,  dated  20th  July,  1801,  for  :  1.  A  detailed  statement  of 
work  done  on  the  wharves  at  Longueuil  and  Boucherville,  in  the  county  of  Chambly,  since  the 
commencement  of  the  said  works  in  188G.  2.  A  detailed  statement  of  the  several  sums  expended 
by  the  govei-nment  in  connection  with  the  said  works,  showing  the  names  of  persons  to  whom 
such  several  sums  were  paid,  and  why  and  under  what  arrangement  or  contract  such  payments 
were  made.  3.  Copies  of  all  reports  of  engineers  on  the  said  wharves,  and  of  the  estimates,  and 
also  of  all  letters  addressed  to  the  department  of  public  works  in  relation  to  the  said  works.  Pre- 
sented 13th  April,  1802.— il/r.  Beausoled Not  printed. 

49.  Copy  of  a  report  of  a  committee  jf  the  privy  council,  appointed  to  investigate  and  report  upon  the 

cases  of  irregularity  in  the  civil  service  as  developed  in  the  public  accounts  committee,  etc. 
Presented  31st  March,  1802,  by  Hon.  G.  E.  Foster Printed  for  sessional  papers  onhj. 

50.  Return  to  an  order  of  the  House  of  Commons,  dated  23rd  March,  1802,  for  a  return  showing  the 

number  of  cows  kept  at  the  Central  Experimental  Farm  between  the  first  day  of  January,  1891,  and 
the  first  day  of  January,  1892.  The  number  of  cows  of  each  of  the  different  breeds  ;  the  quantity  of 
milk  given  by  each  cow  ;  the  quantity  of  milk  to  make  a  pound  of  butter  ;  the  quantity  of  milk 
sold  ;  the  quantity  of  butter  sold  ;  where  sold,  and  the  prices  obtained  each  month  ;  the  kinds  of 
food  given  and  the  value  of  the  same.     Presented  31st  March,  1892— Mr.  McMillan  (Huron). 

Not  printed. 

50rt.  Return  to  an  order  of  the  House  of  Commons,  dated  30th  March,  1802,  for  a  statement  showing  :  1. 
The  number  and  location  of  the  several  experimental  farms.  2.  The  amount  expended  on  each  of 
them  since  the  date  of  its  establishment.  3.  The  name  of  each  and  evey  employee  of  each  farm, 
and  a  statement  of  the  salary  and  of  any  other  emoluments  received  from  the  government  by  each 
of  them.     Presented  2nd  June,  1802.- il/r.  Fremont Not  printed. 
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.t51.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  27th 
May,  1891,  for  copies  of  all  papers,  correspondence  and  documents,  together  with  reports  of  the 
minister  of  justice  and  order  in  council  relating  to  the  disallowance  of  an  act  passed  by  the  local 
leoislature  of  the  province  of  Manitoba,  on  the  31st  day  of  March,  1890,  intituled  :  "An  Act 
i-es;pecting  the  Diseases  of  Animals."    Presented  31st  March,  1892— J/r.  Watson  . . .   . Not  printed . 

5'Z.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  27th 
May,  1891,  for  copies  of  all  papers,  correspondence  and  documents,  together  with  the  reix)rt  of  the 
minister  of  justice  and  order  in  council  relative  to  the  disallowing  an  act  passed  by  the  legislature 
of  the  province  of  Manitoba,  on  the  31st  March,  1890,  intituled  :  "  An  Act  to  authorize  companies, 
institutions  or  corporations  incorporated  out  of  this  province  to  transact  business  therein."  Pre- 
sented 31st  March,  1892.— 3Ir.  Watson ...Not printed. 

53.  Return  to  an  order  of  the  House  of  Commons,  dated  21st  March,  1892,  for  a  return  showing  the 

quantities  of  each  of  the  following  classes  of  pork  and  hog  products  imported  into  Canada  from  the 
United  States,  in  each  of  the  years  1888-89,  1889-90  and  1890-91 ;  with  the  value  thereof  and 
amounts  of  duty  and  rates  levied  thereon  :  Bacon  and  hams,  shoulders  and  sides  ;  lard,  tried  or 
rendered  ;  lard,  untried  ;  pork ;  pork  barrelled  in  brine,  made  from  the  sides  of  heavy  hogs,  after 
the  hams  and  shoulders  are  cut  off,  and  containing  not  more  than  sixteen  pieces  to  the  barrel  of 
two  hundred  pounds  weight ;  pork,  imported  in  the  carcass  for  exportation.  Presented  31st 
March,  lS92.—3Ir.  Hughes Not  printed . 

54.  Return  to  an  order  of  the  House  of  Commons,  dated  21st  March,  1892,  for  a  return  showing  the 

quantity  of  the  shipments  in  the  following  lines  from  Canada,  from  30th  June,  1891,  to  31st 
December,  1891,  and  the  country  to  which  shipped  :  The  number  of  horses  of  all  kinds  ;  the 
number  of  sheep  ;  the  quantity  of  eggs  ;  the  number  of  bushels  of  barley  ;  the  quantity  of  malt  ; 
the  number  of  tons  of  hay  ;  the  number  of  bushels  of  potatoes  ;  giving  the  quantity  shipped  to 
each  countr}',  and  the  total  shipments  in  the  several  lines.  Presented  31st  March,  1892. — Mr. 
McMallen Not  printed. 

53.  Return  to  an  order  of  the  House  of  Commons,  dated  21st  March,  1892,  for  a  return  showing  the  quan- 
tities of  beef  salted  in  barrels  ;  dried  or  salted  meats  and  meats  preserved  in  any  other  way  than  salted 
or  pickled  ;  other  meats  fresh  or  salted,  n.  e.  s.  ;  butter,  cheese  and  horses  imported  into  Canada 
irom  the  United  States  in  each  of  the  three  years  1888-89,  1889-90  and  1890-91 ;  with  the  values 
thereof  and  rates  of  duty  thereon.     Presented  31st  March,  1892. — Mr.  Hughes Not  printed. 

5G.  General  Order  No.  8G  of  the  Supreme  Court  of  Canada.  Presented  1st  April,  1892,  by  Sir  John 
Thompson Printed  for  sessional  papers  onlii. 

57.  Return  to  an  order  of  the  House  of  Commons,  dated  17th  March,  1892,  for  a  statement  showing  the 
amount  of  money  expended  by  the  government  of  Canada  in  the  years  1890  91  on  piers,  break- 
waters, etc.,  in  Prince  County,  Prince  Edward  Island  ;  the  amount  expended  on  each  of  these 
works,  the  work  let  by  contract  and  to  whom  let;  also  showing  the  total  amount  voted  during 
said  years  and  the  amount  not  expended.     Presented  5th  April,  1892. — Mr.  Ferry. . .  .Not  printed. 

5N.  Retiu-n  to  an  order  of  the  House  of  Commons,  dated  7th  March,  1892,  for  a  statement  showing  the 
iuunl)er  of  ]>etitions  for  prohibition  presented  to  the  House  of  Commons  during  the  session  of 
1891  :  1.  Total  number  of  petitions  presented.  2.  Total  number  of  signatures  to  these  petitions. 
3.  Number  of  (1)  petitions ;  (2)  signatures :  (a)  presbyterian  church  ;  {b)  methodist  church  ; 
(c)  bajitist  church  (separate  figures  for  free  baptists) ;  (c^)  episcopal  church  or  church  of  England  ; 
{f.)  salvation  army.  4.  Number  of  (1)  petitions;  (2)  signatures  from  each  province  and  each 
territory  ;  name  and  figures  for  each  province  and  each  territory  separately.  5.  Number  of  separ- 
ate j>etitions  from  churches,  courts  and  temperance  societies,  or  any  other  bodies  signed  by 
officials,  giving  name  of  church,  court,  temperance  society,  etc.,  sending  such  petitions,  with  num- 
ber of  signatures.     Presented  7th  April,  1892.— il/r.   Fraser Printed  for  sessional  papers  only. 

.»«.  Return  to  an  order  of  the  House  of  Commons,  dated  30th  March,  1892,  for  a  return  showing  :  1.  The 
corps  of  tlie  active  militia  of  Canada  that  have  been  drilled  (a)  annually,  {h)  biennially,  and  (c) 
triennially,  in  the  period  1889-1891,  inclusive.  2.  The  number  of  qualified  combatant  officers  in 
in  each  corps.  3.  The  number  of  provisionally  appointed  officers  in  each  corps,  specifying  those 
whose  period  for  qualification  has  expired.  4.  The  name,  length  of  service  and  age  of  each  com- 
manding (officer  upwards  of  sixty  years  of  age.  5.  The  actual  strength  of,  and  immber  of  enlist- 
ments in,  dining  the  year  1891,  each  of  the  permanent  corps  located  in  Ontario,  Quebec  and  New 
I'.runswick.     Pivscntcd  7th  Apiil,  1892.— Mr.  Hwihes    Not  printed. 
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60.  Communication  and  petition  from  the  (Quebec  Board  of  Trade  concerning  the  abolition  of  all  dues 

collected  on  tonnage  in  the  port  of  Quebec,  etc.  Presented  llth  April,  1892,  by  Hon.  C.  H. 
Tu  pper Not  printed. 

60a.  Copy  of  certain  resolutions  passed  at  a  meeting  of  the  Halifax  Board  oi  Trade  relative  to  the  hostile 
legislative  enactments  between  the  Governments  of  Newfoundland  and  Canada,  the  desirability  of 
arranging,  if  possible,  a  modus  vivcndi,  under  the  terms  of  which  the  hostile  tariffs  and  enactments 
of  both  countries  should  be  held  in  abeyance,  until  sufficient  time  be  given  to  enable  diplomatic 
conferences  to  adjust  the  whole  difficulty,  etc.  Presented  21st  April,  1802,  by  Hon.  C.  H. 
Tupper - Not  printed. 

61.  Return  to  an  order  of  the  House  of  Commons,  dated  29th  February,  1892,  for  a  detailed  statement 

showing  :  1.  Traffic  at  Mulgrave  Station  for  the  six  months  ending  31st  December,  1890  and  1891 ; 
also  for  the  months  of  January,  1891  and  1892.  The  return  to  include  sale  of  tickets,  freight  re- 
ceived and  freight  sent.  2.  The  number  of  staff  employed  during  the  said  month,  salaries  paid 
and  amount  paid  for  extra  labour,  with  the  names  of  staff  and  extra  labour  employed.  3.  Return 
of  work  done  by  shunting  engine  during  said  periods,  and  the  number  of  men  employed  in  shunt- 
ing, and  the  cost.  4.  If  there  is  a  yard-master  at  said  station,  when  he  was  appointed,  whether 
he  has  an  assistant,  and,  if  so,  when  such  assistant  was  appointed  and  what  pay  each  receives.  5. 
The  number  of  men  employed  in  the  scow  at  the  said  station,  their  names,  and  whether  they  are  paid 
by  the  hour  or  by  the  day  and  at  what  rate.  Presented  13th  April,  Wd2.— Mr. Fraser. Not  printed. 

61a.  Return  to  an  order  of  the  House  of  Commons,  dated  4th  April,  1892,  for  copies  of  all  reports  and 
corresi)ondence  between  the  department  of  railways  and  canals  and  the  superintendents  of  the 
different  services  of  the  Intercolonial  Railway,  in  reference  to  an  accident  to  a  train  at  Truro,  in 
charge  of  Conductor  H.  D.  Archibald,  and  his  subsequent  dismissal.  Presented  llth  May,  1892. — 
Mr.  Patterson  (Colchester) Not  printed. 

616.  Return  to  an  order  of  the  House  of  Commons,  dated  2nd  May,  1892,  for  a  return  showing  the  amount 
of  additional  property  purchased  on  or  adjacent  to  government  railways  for  increased  accommodation 
or  other  purposes  ;  the  quantity  purchased  or  paid  for  within  the  period  from  the  1st  of  July,  1891, 
to  the  1st  of  April,  1892 ;  the  party  from  whom  purchased  ;  the  price  paid  ;  the  purpose  for  which 
the  property  is  used  or  is  to  be  used.     Presented  llth  May,  1892. — Mr.  McMullen Not  printed. 

61c.  Return  to  an  Order  of  the  House  of  Commons,  dated  13th  of  April,  1892,  for  a  return  containing  a 
statement  of  the  expenditure  out  of  income  made  for  permanent  improvements,  extensions,  addi- 
tions and  betterments,  exclusive  of  works  of  ordinary  maintenance  and  renewals,  on  account  of  the 
Intercolonial  Railway  from  30th  June,  1881,  to  1st  July,  1891.  The  return  to  show  such  expendi. 
ture  in  summary  form  for  each  branch  of  service  as  nearly  as  can  be  conveniently  ascertained  from 
the  accounts.     Presented  25th  May,  1892. — Mr.  McDougald  {Pictou). 

Printed  for  sessional  papers  only. 

61(/.  Return  to  an  order  of  the  House  of  Commons,  dated  9th  Ma}'^,  1892,  for  a  return  showing  :  1.  Tariffs 
in  force  on  live  stock  on  the  Intercolonial  Railway,  and  all  changes  in  same  during  last  five  years. 
2.  Number  of  cattle  shipped  from  Sackville,  Nappan,  Aulac  and  Amherst  stations  each  year,  with 
destination,  distinguishing  between  car  load  lots  and  less  than  car  load  lots.  Presented  9th  June, 
1892. — Mr.  Wood  ( Westmoreland) Not  printed. 

61e,  Return  to  an  order  of  the  House  of  Commons,  dated  23rd  March,  1892,  for  copies  of  all  evidence 
taken  at  an  inquiry  held  at  Levis,  in  the  month  of  February,  1892,  respecting  the  discharge  of 
Michael  Quinn,  a  permanent  employee  in  the  shops  of  the  Intercolonial  Railway  at  Hadlow, 
Levis  ;  and  of  all  correspondence  between  Alfred  Drake,  Chief  Mechanical  Engineer  for  the  said 
railway  at  Hadlow,  and  the  railway  officials  at  Moncton,  in  relation  to  the  dismissal  of  the  said 
Michael  Quinn.     Presented  5th  July,  1892. — Mr.  Guaij Not  printed. 

6^.  Return  to  an  order  of  the  House  of  Commons,  dated  30th  March,  1892,  for  copies  of  all  petitions, 
correspondence,  letters,  telegrams  and  memoranda  received  since  1887,  asking  for  or  referring  to 
the  subsidizing  of  the  Annapolis  and  Atlantic  Railway  Company  or  a  line  of  railway  from  Liver- 
pool and  Shelburne  to  Annapolis,  passing  through  Caledonia.  Presented  13th  April,  1892. — 
Mr.  Forbes . Not  printed. 

63.  Return  to  an  order  of  the  House  of  Commons,  dated  28th  March,  1892,  for  a  return  of  all  petitions  of 
boards  of  trade,  railway  companies,  and  documents  generally,  concerning  the  construction  of  a 
new  bridge  across  the  Lachine  Canal  at  Montreal.     Presented  13th  April,  1892. — Mr.  Curran. 

Not  printed. 
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63rt.  Return  to  an  order  of  the  House  of  Commons,  dated  11th  May,  1892,  for  copies  of  all  documents, 
memorials  and  correspon deuce  between  the  government  and  the  corporation  and  board  of  trade  of 
the  town  of  Sorel  and  other  persons,  respecting  the  granting  of  a  subsidy  for  the  construction  of  a 
l^ridge  on  the  Richelieu  River  to  connect  the  town  of  Sorel  with  the  Montreal  and  Sorel  Railway. 
Presented  25th  May,  1892.— Jl/r.  Bruncau I^ot  printed. 

64.  Return  to  an  order  of  the  House  of  Commons,  dated  23rd  March,  1892,  for  copies  of  correspondence 

exchanged  between  the  government  and  the  postmaster  of  St.  Cesaire,  county  of  Rouville,  or  any 
other  person,  with  reference  to  deposits  of  money  to  be  made  by  the  said  postmaster.  Presented 
19th  April,  1892.— il/r.  Brodeur Not  X)rintcd. 

65.  Return  to  an  order  of  the  House  of  Commons,  dated  18th  June,  1891,  for  a  return  showing  the 

amount  of  money  expended,  and  the  year  of  expenditure,  in  each  electoral  district  since  confedera- 
tion, under  the  following  heads  :  1.  Public  buildings.  2.  Harbours  and  rivers.  3.  Roads  and 
bridges.     Presented  26th  Apiil,  1892. — Mr.  Landerkin Printed  for  sessional  papers  only. 

66.  Return  to  an  order  of  the  House  Commons-  dated  1st  July,  1891,  for  a  return  of  all  correspondence, 

telegrams,  letters,  reports,  estimates  and  other  documents  relating  to  the  surveys  for,  and 
construction  and  cost  of  a  sub- marine  tunnel  between  Prince  Edward  Island  and  the  mainland. 
Presented  27th  April,  1892.— il/r,  Davies Not  printed 

66a.  Retui-n  to  an  order  of  the  House  of  Commons,  dated  23rd  March,  1892,  for  all  correspondence, 
reports,  etc.,  which  may  have  taken  place  between  the  government  of  Canada  and  Sir  Douglas 
Fox,  or  any  other  engineer,  since  the  1st  day  of  September,  1891,  having  reference  to  building  a 
tunnel  from  Prince  Edward  Island  to  the  mainland  across  the  Straits  of  Northumberland.  Pre- 
sented 3rd  May,  1892. — Mr.  Perry Printed  for  sessional  papers  only. 

67.  Return  to  an  order  of  the  House  of  Commons,  dated  9th  March,  1892,  that  a  map  of  the  Dominion 

be  laid  upon  the  table  showing  the  boundaries  of  townships,  counties  and  electoral  divisions  in 
each  province,  and  the  number  of  votes  polled  in  each  township  for  each  candidate  at  the  gen- 
eral election  in  March,  1891.     Presented  27th  April,  1892.— ilfr.  Mills  (Bothivell) Not  printed. 

68.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  14th 

March,  1882,  for  copies  of  all  correspondence  between  the  government  of  Canada  or  any  member 
thereof,  and  the  British  government,  or  between  the  government  of  Canada  and  any  person  or 
persons,  relating  to  the  admission  of  live  cattle  from  the  United  States.  Also  for  copies  of  all 
orders  in  council  relating  to  the  same.     Presented  29th  April,  1892, — Mr.  Sovterville. 

Printed  for  sessional  papers  only. 

61).  Return  to  an  order  of  the  House  of  Commons,  dated  14th  March,  1892,  for  a  return  of  copies  of  all 
tenders  received  for  engraving  and  printing  eince  1882,  and  of  all  contracts  entered  into  for  the 
same,  including  the  contract  beginning  in  this  present  year  ;  also  all  correspondence  relating  to 
the  subject  since  1882.     Presented  3rd  May,  1892.— il//-.  Somerville Not  printed. 

yo.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  30th 
March,  1892,  for  a  return  of  all  correspondence,  telegrams  or  other  documents  between  the  gov- 
ernment of  Canada  and  the  imperial  government  or  the  government  of  Newfoundland,  or  between 
any  member  or  representative  of  either  of  such  governments  respecting  the  admission  of  New- 
foundland into  the  dominion  of  Canada  ;  including  all  correspondence  or  telegrams  to  and  from 
the  high  commissioner  on  the  subject ;  and  all  reports  to  and  minutes  of  council  thereon.  Also 
copies  of  any  terms  or  offers  which  may  have  been  submitted  to  the  government  of  Newfound- 
land or  any  member  thereof,  with  respect  to  the  admission  of  that  island  into  the  dominion. 
Presented  4th  May,  1892.— iV//-.  Davies Printed  for  sessional  papers  only. 

71.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated 
10th  March,  1892,  for  copies  of  all  correspondence,  memorials,  departmental  orders,  and  orders 
in  council  respecting  the  north-western,  northern  and  eastern  boundaries  of  the  province  of  Que- 
l)ec,  received  or  passed  during  the  last  five  years  and  not  already  laid  before  this  House,  together 
with  all  the  reports  of  surveys  or  explorations  ordered  thereon  by  the  government  of  Canada 
during  the  same  period.     Presented  5th  May,  lSi)2.— Sir  H.  Langevin. 

Printed  for  sessional  papers  only. 

7«.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  9th 
May,  1892,  for  a  copy  of. the  instructions  appended  to  commission  of  the  lieutenant  governors 
of  the  provinces  of  Canada.     Presented  9th  May,  1892.— il/r.  Laurier   Not  printed. 
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73.  Return  to  an  order  of  the  House  of  Coninions,  dated  14th  March,  1802,  for  a  return  of  all  corresjjon- 

dence,  engineers'  reports,  i)etition8  or  other  documents  relating  to  the  survey  or  deepening  of 
the  channel  of  the  (ialops  Rapids,  and  for  a  statement  of  the  work  i)erfornied  by  tlie  chain  tug 
"  Iroquois,"  owned  by  the  government,  and  of  the  services  jjerformed  by  one  John  Stitt,  in  connec- 
tion with  said  tug.     Presented  9th  May,  181)2. — Mr.  Somervi/le Not  printed. 

7Sa.  Return  to  an  order  of  the  House  of  Commons,  dated  11th  March,  1892,  for  a  return  of  all  surveys, 
plans,  specifications,  contracts,  rei)orts  and  papers  connected  with  the  new  chainiel  in  the  (ialops 
Rapids.  2.  All  reports  of  engineers  as  to  the  striking  of  steamer  "Traveller"  in  Galops  Rapids, 
in  October,  1889.  3.  All  reports  from  any  steamboat  captain  who  may  have  rejjorted  as  to  the 
state  of  said  channel.  4.  Statement  of  cost  of  investigation  by  engineers  in  1891.  5.  Reports 
from  engineers  sent  to  investigate  said  channel  in  1891.  6.  Coi^ies  of  evidence  given  as  to  the 
depth,  quantities,  etc.     Presented  30th  May,  1892.-  ilfr.  Beid Not  printed. 

74.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  (General,  dated  4th 

April,  1892,  for  copies  of  the  original  letters  patent  of  incorporation  of  the  Dominion  Cotton  Mills 
Company  (Limited),  and  of  the  supplementary  letters  patent  increasing  the  capital  stock  of  the 
said  comi)any  from  -$100,000  to  $5,000,000,  and  copies  of  all  correspondence,  petitions,  statements 
and  evidence  submitted  to  the  government  in  support  of  the  issue  of  such  supplementary  letters 
patent.  And  also  for  copies  of  the  original  letters  patent  incorporating  the  Canadian  Coloiu-ed  Cotton 
Mills  Company  (Limited),  and  of  the  supplementary  letters  patent  increasing  the  capital  stock  of 
the  said  company  from  §100,000  to  $5,000,000,  and  copies  of  all  correspondence,  petitions,  statements 
and  evidence  submitted  to  the  government  in  support  of  the  issue  of  said  supplementary  letters 
patent.     Presented  9th  May,  1892.— Jfr.  Edgar Not  printed. 

75.  Return  to  an  order  of  the  House  of  Commons,  dated  2nd  May,  1892,  for  all  correspondence  concern- 

iner  the  appointment  of  Mr.  W.  H.  Ingram  as  Collector  of  Customs  at  St.  Thomas,  Ont.  Pre- 
sented 10th  May,  1892.  —Mr.  Casey Not  printed. 

76.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  2nd 

May,  1892,  for  copies  of  all  correspondence,  memorials  and  documents  exchanged  between  the 
government,  or  any  member  thereof,  and  any  joersons,  companies  or  corporations  as  to  the  pro- 
l)riety  or  advisability  of  relieving  or  recouping  the  county  of  Pontiac  railway  indebtedness.  Pre- 
sented 11th  May,  1892.  -Mr.  Murray ....  Not  printed. 

77.  Return  to  an  order  of  the  House  of  Commons,  dated  2nd  May,  1892,  for  a  detailed  copy  of  the  certi- 

ficate of  acting  chief  engineer  that  $32,000  paid  to  Bancroft  &  Connolly  was  done  in  addition  to  all 
previous  certificates  on  Kingston  Graving  Dock,  as  mentioned  in  Auditor  General's  Report,  page 
C— 119.     Presented  12th  May,  1892.— ilfr.  Gibson Not  printed. 

78.  Return  to  an  order  of  the  House  of  Commons,  dated  14th  March,  1892,  for  :  1.  Copy  of  the  circular 

issued  on  the  10th  June,  1891,  by  the  department  of  marine,  relative  to  sick  mariners'  dues  in 
Canada.  2.  A  list  of  persons  to  whom  such  circulur  was  addressed.  3.  Copy  of  all  answers 
received.     Presented  16th  May,  1892. — Mr.  Laurier Not  printed. 

79.  Report  of  the  Royal  Commission  appointed  to  investigate  the  working  of  Civil  Service  Act,  and  other 

matters  connected  with  the  Civil  Service  generally.  Presented  20th  May,  1892,  by  Sir  John 
Thompson .  .      See  No.  16c. 

80.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  2nd 

May,  1892,  for  a  return  stating,  for  the  last  year  (1891) :  1.  The  number  of  applications  which  were 
made  to  the  railway  committee  of  the  privy  council  for  an  adjudication,  order  or  direction  respect- 
ing any  of  the  matters  or  things  which,  under  the  provisions  of  the  Railway  Act,  the  railway 
committee  had  power  or  authoi-ity  to  deal  with.  2.  Showing  in  general  terms  the  nature  of  the 
application.  3.  The  names  of  the  members  of  the  honourable  the  privy  council  who  («)  Heard 
each  of  the  applications  ;  (6)  Who  were  present  at  any  one  or  more  adjoui-ned  hearings  thereof, 
and  at  the  final  adjudication  thereof  ;  (c)  In  cases  in  which  adjournments  took  place,  the  dates  of 
hearing,  and  subsequent  adjournment  or  adjournments  of  final  adjudication.  4.  Statement  show- 
ing how  each  of  said  applications  was  disposed  of,  viz.  :  Granted  or  refused,  or  partially  granted. 
Presented  25th  May,  1892.— il/r.  McCarthy Not  printed. 

80rt.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  2nd 
May,  1892  :  1.  For  a  statement  of  all  applications  or  complaints  made  to  the  railway  committee  of 
the  privy  council  respecting  the  matters  or  things  referred  to  in  sub-sections  {k),  [l),   {m),   (n)  and 
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(p)  of  clause  eleven  of  the  Railway  Act.  2.  By  or  against  whom  such  complaints  were  made.  3. 
The  manner  in  which  the  same  were  dealt  with  or  disposed  of.     Presented  25th  May,  1892. — 2Ir. 

McCarthy Not  printed. 

fi^l. (1S91.)     Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General, 

dated  .Srd  June,  1891,  for  copies  of  all  correspondence  between  the  imperial  government  and  the 
government  of  Canada,  on  the  subject  of  the  copyright  laws  of  Canada,  and  all  other  papers  rela- 
ting thereto,  not  already  brought  down.     P  resented  24th  August,  1891. — Mr.  Edgar. 

Printed  for  sessional  papers  only. 

81.  Return  (in  part)  to  an  order  of  the  House  of  Commons,  dated  23rd  March,  1892,  for  a  return  showing 
which  of  the  dominion  buildings  in  Canada  are  lighted  by  electricity  ;  the  respective  system  used 
in  each  such  building,  whether  arc  or  incandescent ;  the  number  of  sixteen  candle-power  lamps  or 
their  equivalents  used  in  each  such  building ;  the  cost  per  lamp  of  sixteen  candle  power  or  equiva- 
lent in  each  building  ;  and  the  average  annual  cost  for  lighting  each  such  building.  Also  showing  in 
what  buildings  the  plants  are  owned  and  maintained  by  the  government,  and  in  cases  where  not  so 
owned  and  maintained,  from  whom  the  current  is  obtained  or  supplied,  and  whether  from  central 
station  or  private  parties  ;  also  whether  in  cases  of  leased  currents  the  renewal  lamps  are  supplied 
at  government  expense,  and  if  so,  in  what  buildings  and  at  what  annual  cost ;  also  the  names  of 
the  Y)arties  contracting  to  light  any  of  such  buildings,  with  the  names  of  the  buildings,  and  the 
dates  and  duration  of  each  such  contract.  Also  showing  which  of  the  public  buildings  of  the 
dominion  are  lighted  with  gas,  and  the  annual  cost  of  lighting  each  such  building.  Presented  25th 
May,  1892 Not  printed. 

8Ji8.  Return  to  an  order  of  the  House  of  Commons,  dated  2nd  May,  1892,  for  a  return  giving  all  papers, 
letters,  petitions,  applications  and  every  other  document  relating  to  the  dismissal  of  the  postmaster 
of  Eugenia,  and  the  appointment  of  his  successor.     Presented  30th  May,  1892. — Mr.  Landerkin — 

Not  printed. 

83.  Return  to  an  order  of  the  House  of  Commons,  dated  IGtli  May,  1892,  for  a  return  showing  the  names 

of  the  mail  conductors  superannuated,  their  number  of  years  of  service,  the  salary  given  to  each  of 
them  during  the  last  year  of  service,  and  also  the  names  of  those  who  have  had  several  years 
added  to  their  period  of  service.     Presented  30th  May,  1892.— ilfr.  Brodeur Not  printed. 

84.  Return  to  an  order  of  the  House  of  Commons,  dated  1st  March,  1892,  for  a  return  showing  the  number 

of  royal  commissions  that  have  been  issued  in  each  and  every  year  since  confederation,  and  to 
whom  issued,  together  with  the  subject  inquired  into,  giving  the  cost  of  each  and  the  total  cost 
of  all.     Presented  1st  June,  1892. — Mr.  Landerkin Printed  for  sessional  papers  only. 

84«.  Supplementary  return  to  an  order  of  the  House  of  Commons,  dated  1st  March,  1892,  for  a  return 
showing  the  number  of  royal  commissions  that  have  been  issued  in  each  and  every  year  since  con- 
federation, and  to  whom  issued,  together  with  the  subject  inquired  into,  giving  the  cost  of  each 
and  the  total  cost  of  all.     Presented  9th  June,  1892. — Mr.  Landerkin.— 

Printed  for  sessional  papers  only. 

8.5.  Statement  of  number  of  hours  of  setting  uix)n  the  daily  Senate  Hansard,  and  number  of  ems  set, 
including  corrections,  up  to  20th  May.     Presented  2nd  June,  1892,  by  Hon.  Sir  J.  C.  Abbott. — 

Not  printed. 

80.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  25th 
April,  1892,  for  a  copy  of  the  petition  presented  and  filed  in  the  supreme  court  of  Nova  Scotia, 
under  the  Dominion  Controverted  Elections  Act,  against  the  election  and  return  of  Joseph  A. 
Gillies,  for  the  county  of  Richmond,  Nova  Scotia,  at  the  general  election  holden  on  the  5th  March, 
1891  ;  together  with  the  dates  of  filing  and  service  of  such  petition  ;  and  also  all  papers  and  docu- 
ments in  connection  with  the  following  proceedings  in  the  supreme  court  of  Nova  Scotia  :  1. 
Application  to  the  honcnirable  the  chief  justice  extending  the  time  for  setting  the  petition  down 
for  trial.  2.  Application  to  set  the  petition  down  for  trial  returnable  before  the  Honourable  Mr. 
Justice  Weatherbe,  and  the  Honom-able  Mr.  Justice  Graham,  but  heard  by  the  Honourable 
Judge  Weatherbe,  sitting  alone,  on  the  19th  day  of  November,  1891.  3.  The  order  made  by  the 
said  Judge  Weatherbe,  sitting  alone,  for  the  trial  of  the  said  petition,  fixing  the  8th  of  December, 
1891,  the  date  for  said  trial.  4.  The  notice  of  appeal,  dated  28th  November,  1891,  from  this 
decision  of  the  Honourable  Judge  Weatherbe,  to  the  supreme  court  of  Nova  Scotia,  the  grounds 
(>{  appeal  being  as  follows  :  (a)  Because  there  was  no  jux'isdiction  to  make  said  order,  or  the  jiortion 
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thereof  extending  time  ;  (6)  Because  six  months  had  elapsed  since  th(i  prcscaitation  of  tlie  ijctition  ; 
(c)  Because  the  time  and  place  of  trial  were  not  fixed  witliin  six  months  from  the  presentation  of 
the  petitio  n  ;  (d)  Becaiise  the  extension  of  time  granted  by  said  order  was  not  made  on  application 
for  that  purpose,  supported  by  affidavits,  and  it  dcjes  not  appear  from  such  order,  and  it  was  not 
made  to  appear  when  the  same  was  made,  that  the  requirements  of  justice  rendered  such  enlarge- 
ment necessary  ;  (r)  Because  the  respondent  had  no  notice  of  any  application  to  extend  the  time 
for  the  connnencement  of  the  trial  herein  ;  (/)  Because  one  judge  has  no  jurisdiction  U)  fix  the 
time  and  place  of  trial  ;  {g)  Beoause  the  trial  of  the  petition  cannot  be  comnienced  during  the 
term  of  the  court  at  which  the  judges  assigned  to  try  the  said  ])etition  are  bound  to  sit.  5.  The 
notice  of  motion  on  said  appeal  for  the  3rd  day  of  December,  1801.  G.  The  appointment  by  the 
Honourable  Judge  Weatherbe,  then  senior  j  udge,  for  a  hearing  before  the  supreme  court  on  the 
said  3rd  day  of  December,  1891.  7.  The  postponement  of  this  hearing  until  a  later  day.  8.  The 
judgment  of  the  supreme  court  upon  this  case.  9.  The  rule  of  the  supreme  court,  dated  the  19th 
day  of  December,  1891,  setting  aside  the  order  of  the  Honourable  Judge  Weatherbe  fixing  the  date 
of  the  trial  of  said  petition.  10.  The  date  on  which  the  Honourable  Judge  Weatherbe  and  the 
Honourable  Judge  Graham  received  a  copy  of  the  order  of  the  supreme  court  setting  aside  the  said 
order  of  Judge  Weatherbe  for  trial.  11.  The  date  on  which  the  said  judges  reported  to  the 
Honourable  the  Speaker  of  the  House  of  Commons  that  the  said  petition  had  been  heard  by  them, 
and  that  they  had  declared  the  election  of  the  said  Joseph  A.  Gillies  void,  and  his  seat  in  parlia- 
ment vacant.  12.  The  date  upon  which  application  was  made  to  the  Honourable  Judge  Weatherbe 
to  defer  the  decision  in  the  petition  pending  the  decision  of  the  supreme  court  of  Nova  Scotia 
on  the  question  of  jurisdiction,  and  the  refusal  of  this  application.  Also  copies  of  the  several 
petitions  presented  and  filed  in  the  supreme  court  of  Nova  Scotia  under  the  Dominion  Controverted 
Elections  Act,  against  the  election  and  return  of  Hon.  Sir  John  Thompson,  Hon.  C.  H.  Tupper, 
.  Mr.  C.  E.  Kaulbach,  Mr.  J.  B.  Mills,  Mr.  N.  W.  White  and  Mr.  Hugh  Cameron,  for  six  of  the 
several  counties  of  the  pro  vince  of  Nova  Scotia,  at  the  general  election:  held  on  the  5th  March,  1891. 
Also  all  papers  and  documents  in  connection  with  the  various  proceedings  in  the  said  cases  in  the 
supreme  court  of  Nova  Scotia.     Presented  3rd  Jime,  1892. — Mr.  Gillies  and  Mr.  Forbes. 

Not  printed. 
Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  30th 
March,  1892,  for  copies  of  all  accounts,  claims  and  certificates  presented  and  transmitted  (from  1st 
July,  1885,  to  this  day)  to  the  dominion  government,  by  each  of  the  judges  of  the  superior  court 
for  the  province  of  Quebec,  in  his  capacity  as  such,  for  all  travelling  expenses  and  hotel  expenses, 
in  any  place  other  than  that  in  which  such  judge  had  orders  to  reside,  or  did  in  fact  reside,  either 
for  sitting  or  for  acting  therein,  or  for  holding  therein  (in  such  capacity)  any  court  in  civil,  crimi- 
nal or  other  niatters  ;  together  with  a  detailed  statement  of  the  several  sums  paid  in  conformity 
with  such  accounts,  claims  and  certificates.     Presented  3rd  June,  1892.— ilfr.  Flint. 

Not  printed. 

Further  suppleme  ntary  return  to  an  address  of  the  Senate,  to  his  excellency  the  Governor  General, 
dated  14th  September,  1891,  for  all  correspondence  between  his  excellency  the  Governor  General 
and  the  Lieutenant  Governor  of  the  province  of  Quebec,  in  connection  with  the  Baie  des  Chaleurs 
Railway,  and  all  other  papers  and  correspondence  in  the  possession  of  the  government  on  that  sub- 
ject.    Presented  31st  May,  1892.— jffon.  Mr.  Miller Not  printed. 

89.  Return  to  an  order  of  the  House  of  Commons,  dated  25th  April,  1892,  for  a  return  of  the  amount  of 

crude  cotton-seed  oil  imported  into  Canada  during  the  year  1891  ;  also  the  amount  of  refined  cotton- 
seed oil  imported  into  Canada  during  the  year  1891.     Presented  7th  June,  1892. — Mr.  McKay. 

Not  printed. 

90.  Return  to  an  address  of  the  Senate  to  his  excellency  the  Governor  General,  dated  5th  May,  1892,  for 

copies  of  all  letters,  communications  and  reports  in  the  possession  of  the  government,  having  rela- 
tion to  the  fixing  of  a  standard  of  time,  and  which  have  been  received  subsequent  to  May,  1891. 
Presented  14th  June,  1892.— S'o/i.  Mr .  Sullivan , Not  printed. 

91.  Return  to  an  order  of  the  House  of  Commons,  dated  10th  June,  1892,  for  a  copy  of  the  Reports  of 

the  British  Farm  Delegates,  Messrs.  McQueen  and  Davey,  on  the  Maritime  Provinces.     Presented 

15th  June,  1892.  —Mr.  McMillan  {Huron) Not  printed. 

9'.J.  Return  to  an  order  of  the  House  of  Commons,  dated  15th  June,  1892,  for  a  copy  of  the  minutes  of 
the  evidence  taken  at  the  trial,  under  the  Dominion  Controverted  Elections  Act,  of  the  case  of 
A.  Sturton  et  al,  petitioners,  vs.  P.  V.  Savard,  defendant,  in  relation  to  the  election  for  the  counties 
of  Chicoutimi  and  Saguenay,  in  the  year  1891.     Presented  15th  June,  1892. — Sir  John  Thompson. 

Not  printed. 
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93.  Return  to  an  order  of  the  House  of  Commons,  dated  18tb  June,  1891,  for  copies  of  all  papers  and  cor- 

respondence in  the  department  of  marine  and  fisheries,  relating  to  the  saving  of  the  lives  of  part 
of  the  crew  of  H.M.S.  "Lily,"  WTecked  on  the  coast  of  Labrador,  in  September,  1889.  Presented 
17th  June,  1892.— 3/r.  Edgar Not  printed. 

94.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  10th 

August,  1891,  for  copies  of  all  orders  in  council,  memorials,  correspondence  and  documents  respect- 
ing the  rock-slide  from  the  citadel  at  Quebec,  on  the  19th  September,  1889.  Presented  24th  June, 
1892.— ilfr.  Fremont Not  printed. 

95.  Return  to  an  order  of  the  House  of  Commons,  dated  4th  April,  1892,  for  ;  1.  Return  of  all  correspon- 

dence, papers,  complaints  or  memoranda  of  any  kind  in  relation  to  "  The  Temperance  Colonization 
Society,"  received  since  or  not  included  in  a  return  furnished  the  House  in  1890.  2.  List  of  all 
stockholders  of  the  company,  1st  May,  1885,  with  amounts  paid  on  calls  of  the  shares,  whether  in 
cash,  land  credits,  or  otherwise,  each  year  to  date,  stating  what  shares  were  forfeited,  when  and 
why.  3.  List  of  stockholders  at  date  of  return,  showing  when  they  became  such,  with  dates  and 
amount  of  shares  purchased,  with  price  per  share.  («)  Number  of  calls  on  all  shares,  with  details, 
dates,  etc.  4.  Amount  earned  in  fees  by  directors  each  year  to  date.  5.  Amount  of  money  in- 
vested each  year,  and  in  what,  (a)  Total  amount  received  on  account  of  scrip  and  land  sales  to 
date.  6.  List  of  scrip  holders,  with  post  office  address,  who  purcha.sed  from  the  company  (scrip 
issued)  prior  to  1st  .June,  1882,  and  since  that  date,  giving  date  of  issue,  amount  of  land  purchased 
by  each,  price  per  acre,  amount  paid  thereon  to  date  ;  showing  if  cancelled,  when  and  on  what 
conditions.  7.  List  of  all  other  contracts  for  purchase  of  land  issued,  whether  exchanged  for  scrip, 
amounts  paid  to  date,  whether  contract  is  still  in  existence,  why  cancelled,  and  when.  8.  Amount 
and  details  of  land '  sales  now  current  and  for  which  land  is  to  be  supplied  by  the  company.  9. 
List  of  all  persons  whose  scrip  was  located  on  even-numbered  sections  in  1883,  showing  where 
located,  new  locatio]^ subsequently,  if  any, 'with  form  of  contract  of  even-numbered  location.  10. 
List  of  homestead  settlers  in  1885.  List  at  date  (actual  residents).  11.  When  contract  with  the 
company  and  government  expired,  with  conditions  of  extension,  if  any  ;  conditions  of  final  settle- 
ment. 12.  List  of  lands  to  be  conveyed  to  the  company  under  such  settlement.  The  foregoing 
information  to  be  furnished,  if  practicable,  under  affidavit  of  the  president  and  accountant.  Pre- 
sented 30th  June,  1892. — Mr.  Sproule Not  printed. 

96.  Census  of  Canada.— Bulletin  No.  11.      Nationalities.      Birth  places  of  the  people.     Presented  30th 

June,  1892,  by  Hon.  J.  Carling Not  printed. 

97.  Return  to  an  address  of  the  House  of  Commons  to  his   excellency  the  Governor  General,  dated  2nd 

May,  1892,  for  a  copy  of  location  ticket  granted  to  John  Alexander  McLellan,  of  Cockburn  Island, 
for  lot  15  in  the  5th  concession,  Cockburn  Island  ;  copy  of  all  affidavits  or  declarations,  letters  and 
other  papers  from  any  person  or  persons  to  the  department,  or  any  officer  of  the  department,  in 
any  way  relating  to  said  lot  or  the  cancellation  of  the  said  ticket ;  and  copy  of  any  order  made  for 
the  cancellation  of  said  ticket.  Also  for  a  copy  of  the  location  ticket  granted  for  lot  16  in  the  4th 
concession,  Cockburn  Island,  and  any  assignment  or  transfer  thereof  to  Peter  McLellan  ;  copy  of 
affidavits  or  declarations,  letters  and  other  papers  from  any  person  or  persons  to  the  department  in 
any  way  relating  to  said  lot  or  the  cancellation  of  the  said  ticket,  and  copy  of  any  order  made  for 
the  cancellation  of  said  ticket.     Presented  5th  July,  1892.— J/r.  Lister Not  printed. 

9H.  Return  to  an  order  of  the  House  of  Commons,  dated  28th  March,  1892,  for  a  return  showing  :  1.  The 
number  of  Indian  reserves  in  British  Columbia.  2.  The  location  of  each  and  name  of  tribe  to 
whom  allotted.  3.  The  area  in  acreage  of  each.  4.  The  area  cultivated  on  each  reserve.  5.  The 
population  of  each  tribe  when  reserves  were  first  established.  6.  The  present  population  of  each 
tribe.  7.  The  area  (estimated)  of  pastoral  land  on  each  reserve.  8.  The  number  of  horses,  cattle 
and  sheep  owned  by  each  tribe.  9.  The  estimated  area  of  timber  land  on  each  reserve.  Presented 
5th  July,  W.)2.—Mr.  Barnard Not  printed. 

99.  Coi)y  of  a  report  of  a  committee  of  the  honourable  the  privy  council,  approved  by  his  excellency  the 
CiovenKjr  (Jeneral  in  council,  on  the  17th  Jime,  1892,  on  the  subject  of  a  despatch  dated  4th  Nov- 
ember, 1891,  from  Lord  Knutsford,  inviting  an  expression  of  the  views  of  the  Canadian  government 
upon  th(!  C(imi)laint  of  alleged  discrimination  on  the  part  of  the  government  of  Canada  against 
citi/ons  of  th(!  United  States  in  the  matter  of  canal  tolls.  Presented  Oth  July,  1892,  by  Sir  John 
1  liompson Printed  for  sessional  papers  only. 
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100.  Return  to  an  address  of  the  Senate  to  his  exc(?llency  the  Governor  General,  dated  10th  June,  1892, 

for  a  return  of  subsidy  paid  the  Albert  Southern  Railway  Company,  showing  the  dates  when  paid, 
and  to  whom  paid  ;  also  copies  of  all  correspondence  in  reference  to  the  payment  of  the  said  sub- 
sidy, and  of  all  letters  or  telegrams  asking  for  payment  of  same  or  relating  thereto  ;  also  copies  of 
all  returns  or  re[)orts  of  government  engineers  or  inspectors,  who  inspected  or  reported  on  said 
road.     Presented  Gth  July,  1892. — Hon.  Mr.  Power Not  printed. 

101.  Return  to  an  order  of  the  House  of  Commons,  dated  9th  May,  1892,  for  a  return  showing :  1.  The 

total  number  of  acres  of  public  lands  granted  in  Manitoba  and  the  Canadian  North-West  in  aid 
of  railway  construction,  up  to  26th  April,  1892.  2.  The  name  of  each  railway  company  or  line  to 
which  a  land  grant  has  been  made  ;  the  length  of  each  line  thus  aided  by  land  grant,  and  the 
number  of  acres  granted  to  each  company  or  line.  3.  The  total  number  of  acres  of  land  in  Mani- 
toba and  the  Canadian  North-West  which  have  been  earned  up  to  2Cth  April,  1892,  under  pro- 
visions of  grants  through  completion  of  lines  or  portions  of  lines  to  which  land  grants  have  been 
made.  4.  The  name  of  each  railway  company  or  line  which  has  earned  the  whole  or  a  portion  of 
its  land  grant,  with  the  number  of  acres  earned  by  each  of  such  lines.  Presented  9th  July,  1892. — 
Mr.  Charlton Not  printed. 

lOS.  Return  to  an  order  of  the  House  of  Commons,  dated  21st  March,  1892,  for  a  map  of  Canada  showing 
the  areas  of  spruce  and  white  pine  timber,  respectively,  now  standing.  Presented  9th  July,  1892. — 
Mr.  Ives Not  printed. 

108.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  25th 
April,  1892,  for  copies  of  all  resolutions  and  memorials  passed  by  the  North-West  Assembly  at  its 
last  session  and  addressed  to  the  government.    Presented  9th  July,  1892. — Mr.  Davin.. Not  printed. 

104.  Return  to  an  address  of  the  House  of  Commons  to  his  excellency  the  Governor  General,  dated  21st 

March,  1892,  for  copies  of  all  letters,  correspondence,  petitions,  etc.,  relating  to  the  claims  or 
settlement,  or  proposed  settlement  of  claims  of  settlers  on  the  Waldron  Ranche  Company's  terri- 
tory ;  copies  of  all  complaints  made  regarding  the  treatment  settlers  have  been  subject  to  by  the 
company.     Presented  9th  July,  1892.  ^ilfr.  McMullen Not  printed. 

105.  Return  to  an  order  of   the  House  of  Commons,  dated  28th  March,  -1892,  for  a  return  showing  the 

quantity  of  binding  twine  imported  for  consumption  in  the  Dominion,  from  the  1st  of  July,  1891, 
up  to  the  first  day  of  January,  1892  ;  the  country  from  which  the  same  was  imported,  and  the 
amount  of  duty  paid  thereon.     Presented  9th  July,  1892.  —Mr.  Campbell Not  printed. 
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Cape  Tormentine 
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Dominion  Lands  office 

Wharf 

Pier 

Telegraph  lines 

do        service. . 
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Navigation  opens,  &c 
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Collector  Slide  and  Boom  Dues . 

( \)lling\vood . . 
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Colmnbia  River 
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Cowichan  River 
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do  

Escuminac 

Esquimalt 

Esquimaux  Point 
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Slide  repairs 

Post  office,  &c 

Pier 

Wharf 

Barracks,  &c 


Names,  salaries,  &c . . . . 
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Georgetown 

do        

George  ville 

Goderich 

do       

do       

Grand  River 

Grande  Riviere 

Graving  Docks 

do  

Gray's  Island 

Great  Village 

Grosse  Isle 

do  

(luelph 

(iulf  of  St.  Lawrence 

Halifax. 

do     

do     

do     

do     

do     

Hamilton 

Hampton 

Harbours,  P.E.I 

do        N.B 

do        P.Q 

do        Man 

do        N.W.T 

do       N.S 

do        Ont 

do        B.C 

Harbourville   . . 

Hastings 

Heating 

Hickey's 

Hull 

Hurd's  Point 

Indian  Head 

Ingonish,  South 

Irish  Cove 

Isle  Verte 

Joggins 

.loliette 

Jordan  Bay 

Kaministicjuia  River..    . 

Kamouraska ... 

Kamloops , , 

do , 

Katchewannoe  Lake 

Kennel)('casis  River 

K(!nningt(m  Cove..    .. 

Kier's  shon; 

Kincardine 

do         

Kingstim,  N.B 

Kingston,  Ont 

do  

do  

do  

KingHvilhi 

Lacliine  ...    

do       

Lamb's  Point,  N.B 

Laprairie 


Nature  of  Work,  &c.,  referred  to. 


Pier 

Navigation  opens,  &c  . . . 

Wharf 

Post  office,  &c 

Harbour 

Navigation  opens,  &c 

York  bridge 

Improvements 

Employes,  &c 

Dimensions 

Breakwater 

Wharf.. 

Quarantine  station 

Telegraph  service 

Post  office,  &c 

Telegraph  service 

Dominion  building 

Examining  warehouse   . . 

Graving  dock . . 

Immigrant  building    .  . . . 

Penitentiary 

Navigation,  &c 

Post  office,  &c 

Breakwater 

Generally . . . 

do         

do       

do         

do       

do       

do       

do       

Breakws  ter 

Booms,  &c 

Domininion  buildings .  . . 

Pier 

Post  office 

Pier.. 

Experimental  farm 

Harbour 

Wharf   

Roadway    , 

Breakwater 

Post  office  repairs 

Breakwater 

Dredging 

Wharf 

Indian  Industrial  School . 
Dominion  Lands  office. . . 

Repairs  to  boom 

Imi)roving  channel 

Landing  imi)rovements.. . 
Pi(^r 


Harbour 

Navigatiim  opens,  &c 
Breakwater ...      .... 

Removing  shoal 

(iraving  dock  , 

Navigation  opens,  &c . 
Public  buildings. .    . . . 

Pier 

Post  office,  &c... .    . . . 

1  )r(!dging  harbour   . . . 

Dredging 

Post  office 


Page 

in 

Report. 


XVI 

xvii 


xm 
xiv 
xvi 
xix 


xvii 


xvi 
xvi 
xiii 
xvi 


Page 

in 

Appendices. 


15,  50 
196 

14,  60 
5,  10,  34 

17,  19,  87 

196 

20 

16 

193 

15,  72 
14,  60 

4,  16,  21,  29 

167 

5,  11,  34 

159 

3,  9,  253 

3,  9,  263 

14 

263 

3 

196 

35 


xvin 

xix 

xviii 

XV 

xvi 
xvi 


XV 

xix 

XV 

xvii 
xix 
xii 
xii 


xvni 
xvii 


XV 

xvii 
xiii 


xvu 
xix 
xix 


3,9, 


5,  11 

14,  19,  61 
15 
15 
16 
18 
18 
14 
17 
18 

14,  61 
154 

43,  143 

15,  50 
4,  10,  80 

15,  50 
12,  40 
14,  67 
46,  61 

16,  78 
14,  61 

4,  10,  33 
14,  61 

17,  89 

16,  78 
42 
13 

154 
73 

14,  62 

15,  51 
17,  19,  87 

196 
15,72 

17,  87 
17,87 

196 

115 

17,78 

4,  30 

19,  78 

19 

4 


IV 


55  Victoria. 


Sessional  Paper's  (No.  8.) 


A.  1892 
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Name  of  Place,  &c. 


Lapraine , 

Lake  Megantic 

Lake  of  Two  Mountains. 

L'Ardoise 

Les  Pjboulements 

Lethbridge 

do  

do 

Levis  Graving  Dock 

Light    

Lindsay      

Lisniore 

Little  Brook 

Little  Current 

Little  Nation 

Lobster  Rocks 

Locks  and  dams ,  . . . 

London,  Ont. ........... 

London,  Great  Britain  . . 

Longueuil    

Louisburg  harbour 

Louis'  Head 

Lourdes.. .  

Low  Point : 

Mabou 

Macleod  

do 

Madawaska  River 

Magdalen  Islands. , 

Major's  Hill  Park 

Maintenance 

Mai  Baie 

Malpeque 

Maple  Creek 

Maritime  Provinces 

Margaree 

Margaretville 

Maria  Street  Bridge 

McNair's  Cove 

Meaf ord  

Meat  Cove 

Medicine  Hat 

Merigomish 

Meteghan  River 

Midland 

Mille  Isles 

Milk  River 

Miminegash , 

Minnedosa 

Miscellaneous 

Moidart 

Moncton 

Montague 

Montreal 

do        

do        

do        

do        

do        

do        

do 

Moose  Jaw 

.Moosomin 

"Mortgaging  the  Farm '■ 
Mountain  Station 


Nature  of  Work,  &c.,  referred  to. 


Revetment  wall 

Pier 

Dredging 

Breakwater . . . 

Pier 

Barracks    

Belly  River  bridge  . . . . 
Dominion  Lands  office . 

Report,  &c 

Dominion  buildings.    . . 

Post  office 

Wharf 

do 

Deepening  channel . .  , . 

Improvements 

Yarmouth  harbour 


Public  buildings 

High  Commissioner's  residence. 

Wharf.. 

Navigation  opens,  &c 

Works 

Pier 

Telegraph 

Harbour  improvements .  , 

Barracks 

Outposts 

Pier,  dams,  &c 

Telegraph  service 

Improvements 

Public  buildings  at  Ottawa 

Pier 

Breakwater 

Mounted  police  barracks 

Telegraph  service , 

Pier 

Breakwater 

Repairs , 

Breakwater 

Harbour ,  . .      

Telegraph 

Barracks,  &c 

Wharf 

Breakwater 

Harbour 

Deepening  rapids 

Barracks 

Harbour 

Immigrant  building , 

Telegraph  expenses 

Landing  place 

Post  office 

do         

Custom  house,  &c 

Examining  warehouse 

Flood  Commission 

Harbour 

Inland  Revenue  office 

Post  office 

Ship  channel,  dredging 

Navigation,  opening  of,  &c. .    . 

Court  house 

do  &c 

Art  Gallery,  painting 

Ottawa  River ...... 
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INDEX. 
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Mounted  Police  Barracks. 

Nanaimo 

do        

Napanee 

Nappan  . .    

National  Art  Gallery  

Navigation 

Negro  Point  (St.  John). . . 

Nepean  Point 

New  Carlisle 

New  Carlisle  District 

Newcastle,  N.B 

Newcastle,  Ont 

do  

"  New  Dominion  " 

Newfoundland 

New  Glasgow 

New  London 

New  Port. 

New  Westminster.    

do  

Niagara  Falls 

Nicol  Rock 

Nicolet  River 

Nicomeckle  River 

Nipissing 

North  Alberta 

North  Cardigan 

North  Sydney  , 

do  

North-West  Territories   . . 

Nova  Scotia 

Oakville 

Officials,  Principal 

Official  corres]Jondence . . . 

Ogilvie's 

Old  Man's  River 

"Ontario  " 

Ontario 

Orange ville 

Orillia 

Oromocto  Shoals  

Otonabee  River .  . 

Ottawa 

do    

do    

do    

do    

do    

do    

do    

do    

do    

do    

do    

do    

do    

Ottawa  River 

do  Works 

Owen  Sound 

do  

"Pacific"........ 

Parliament  liuildings 

do  (jlrounds 

Parraboro' 


Nature  of  Works,  &c.,  referred  to. 


Fire  extinguishers 

Post  office 

Harbour,  Nicol  Rock 

Post  office,  &c 

Experimental  farm 

Report 

Opening  and  closing  of 

Breakwater 

Maintenance 

Wharf 

Slides  and  booms 

Post  office 

Dredging 

Slides  and  booms 

Dredge 

Telegraph  service 

Post  office 

Harbour 

Piers 

Public  buildings 

Wharf 

Post  office 

Nanaimo  harbour , . . . 

Harbour 

Clearing  channel 

Dredge 

Registrar's  office 

Pier 

Post  office 

Navigation  opens,  &c 

Telegraph  service 

do  do       , 

Improvements 

Department  of  Public  Works,  1841  to  1892. 

do                        do 
Pier 


Bridge 

Dredge 

Telegraph  service 

Post  office 

Public  building 

Dam,  &c ...... 

Sawdust 

Central  Experimental  Farm 

Custom  house ...    

East  Block,  Departmental  Buildings  . 

Geological  Museum 

Government  House 

Major's  Hill  Park 

Parliament  Buildings 

do  grounds   

Post  office 

Printing  Bureau 

Public  buildings,  &c 

Supreme  Court  Building 

West  Block,  Departmental  Buildings . 

Victoria  Hall 

Deepening  Mille  Isles  Rapids 

Slides  and  booms 

Harboiir 

Navigation  opens,  &c 

Dredge 

Ottawa    

do      

Pier 
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INDEX. 
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I'arry  Sound  Narrows 

Pait ridge  Island 

Pelee  Itslands 

I'onibroke 

IVndant  d'Oreille 

Penetanguishene 

Penet(!ntiary 

Perry's  Point,  N.B. . 

Peterborough 

do  

Petewawa  River 

Petrolia 

Pickering  (Fienchnian's  Bay). 

Pictou,  N.S 

do  

do  

do 

do  

Pictou,  Ont 

Piers 

Pincher  Creek 

Pinette 

Point  Edward 

Pointe  St.  Pierre. . .  ' 

Pointe  a  Valois 

Pointe  du  Chene   

Police  Barracks 

Port  Albert 

Portage  du  Fort 

Port  Arthur 

do  

do  

Port  Colborne 

Port  Daniel 

Port  Dover 

Port  Elgin 

Port  George      

Port  Hood 

Port  Hope. 

do  

Portland 

Port  La  Tour 

Port  Maitland 

Port  Selkirk   

Portsmouth     

Port  Stanley 

Porter's  Lake .  . 

Pownal 

Prescott 

Prince  Albert 

•'  Prince  Edward  " 

Prince  Edward  Island,  &c .  . . . 

Printing  Bureau 

Property 

do  

Public  Buildings 

Qu'Appelle 

do 

Quebec 

do       

do       

do       

do       


do 
do 


Nature  of  Work,  &c.,  refened  t< 


hn|)rovenient  to  channel 

St.  John,  N.B 

Telegraph  lines,  &c 

Post  office,  &c 

Barracks     

Dredging 

Halifax 

Dredging 

Piers,  &c.    .  

Custom  house,  &c 

Dams,  slides,  booms,  &c  . 

Post  office,  &c 

Dredging 

Harbour,  dredging,  (fee. . 
Marine  Hospital  .    . 
Navigation  opens,  &c .  . . . 

Quarantine  station 

Post  office,  &  c 

do  

Below  Quebec 

Barracks 

Pier.. 

Dredging 

Removal  of  reef 

Wharf 

Shediac  harbour 

Generally   

Dredging 

Slide  stations,  &c 

Post  office,  (fee 

Harbour 

Navigation  oi)ens,  (fee. .  .  . 

Post  office.. 

Wharf.      

Navigation  opens,  &c .    . . 

Breakwater    

Harbour 

do      

Pier,  (fee 

Post  office,  (fee 

do         

Canal,  &c   

Harbour 

Pier 


S-Ai 


do 

Navigation  opens,  (fee . .  . 
Pier 

do 

Public  buildings       . .    . . 

Court  house,  &c 

Dredge 

Subsidy 

Report  on   

Purchased 

Leased 

Generally 

Immigrant  building,  &c. 

Court  house 

Cullers'  office. 

Citadel,  (fee 

Examining  warehouse  , 
Harbour  improvements . 
Navigation  opens,  (fee. .  . 

Post  office,  &c 

Telegraph  service. .  .  . . 
vii 
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xvi 
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INDEX. 


^same  of  Place,  &c. 


Nature  of  Work,  &c.,  referred  to. 


"  Queen,"' Dredge    

Red  Deer Industrial  school  .    .... 

do •  •  Lands  office 

Ked  Point Pier 

Red  River Dredging 

do  Survey.      

Regina i  Barracks,  &c 

do       .    [Council  Chamber 

do jCourt  house 

do [Gaol  and  asylum 

do       Governor's  residence .  . . 

do       Immigrant  building,  &c. 


do 


Revenue  and  expenditure 

Richibucto 

Richmond 

Ridaau  Hall 

Rideau  River 

Rimouski 

River  Beaudette 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Roadis 
Rochf 


Champlain  . .  . . 
des  Prairies.   . . 

du  Lievre 

du  Loup 

do      

Kaministiquia. 
Kennebecasis. . 
L'Assomption  . 

Mekinac 

Nicolet.    

Ottawa 

Ouelle. 

Richelieu 

St.  Francis .    . . 

St.  John 

St.  Lawrence . , 
St.  Louis .  .      . 
St.  Maurice  .  . . 

Tobique 

Vermillion. ... 

Yamaska 

and  bridges    . . 
Capitaine 


Rondeau. 

Round  Mill 

Rusticc,  North 

do  

Rustico,  South 

Sackvillc 

Saguenay  District 

Saugeen  Rivei- 

"  Samson  " 

Sand  liiver 

SajjjM'rs'  Bridge 

Sarnia 

Saugeen  Rivfir 

Saugcnay  District 

SaultSte.  Marie 

Seaforth 

Sliaiiiioiiville 

Shcdiac ;., 

do      (]'oint(;  du  Chene). . 

Sheet  Harbour 

Sherlnooke 

S}ii|ij>egan    


Industrial  school. 

Telegraph  service 

Harbour 

Public  building 

Ottawa    .    • 

Dredging 

Wharf,  &:c   .    .     

Removing  obstruction    . 

Landslide   

Improvements 

Lock,  &c.    . .      

Wharf 

Pest  office 

Dredging 

Deepening  channel 

Clearing  channel 

Removing  obstructions  .    .  . 

Harbour 

Channel 

Wharf..,,      

Pier 

Dredging    

Improvements  to  navigation 

Ship  channel 

Improvements 

Dredging 

Improvements 

Chute  aux  Iroquois  dam   . .  . 
Dam 


Station,  Ottawa  River  slides   . 

Harbour 

Works 

Breakwater 

Navigation  opens,  &c 

Breakwater 

Public  building 

Slides  and  Booms,  Report,  &c. 

Imi)rovements 

Dredge 

Works 

Ottawa 

Navigation  opens,  &c 

Imi)rovements 

Slides  and  Booms 

Navigation  opens,  &c 

Post  office 

Dredging 

Harbom- 

Navigation  opens,  &c 

Imi)rovements 

l*ost  office 

Harbour 
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INDEX. 


Nanir  of  IMiicc,  &c. 


Sissil 
Skrn 
Slide! 


oo  River  .  .  . 

a  River 

and  Boomts. 

do 

do 

do 

<lo 

do 

do 
s  Falls 


Sniith 

Sorel 

do     

Souris.  .  .  ,  . .    .    

do    Man 

Southampton 

South  (Jut     

South  Tiigonish . 

South  S3'dney  (Sydney).. . 
St.  Alphonse  (Bagotville) . 

St.  Anicet 

Ste.  Anne  de  la  Perade .  .  . 

Ste.  Anne  de  Sorel 

Ste.  Ainie  des  Monts 

Ste.  Anne  du  Saguenay. . 

St.  Boniface 

St.  Catharines 

Ste.  Famille   .  .    . . 

St.  Franjjois 

St.  Henri 

St.  Hyacinthe. 

St.  Jean  d'Orleans 

St.  Jerome 

St.  J()hn's,  Que . . 

do  

St.  John  River,  N.  B 

St.  John,  N.B 

do  


do  

do  

do  

do  

do  (Negro  Point). . . 

St.  Laurent 

St.  Lawrence 

do  

"St.  Louis  " 

St.  Mary's  Bay,  P.E.I 

St.  Mary's,  N.W.T 

St.  Maurice  District 

do  

St.  Michel.... 

St.  Paul 

St.  Placide  (Ottawa  River) 

St.  Simeon 

St.  Stephen 

St.  Thomas 

St.  Timothee 

St.  Vincent  de  Paul 

Staff  employed 

Stand  Off 

Statement 

Stevens ; 

Stony  Mountain 

Stony  Island 

Strathroy 


Name  of  Work,  <.\:c.,  nrfcrred  to. 


Improvements  to  channel.  . 
do  do 

Collection  of  dues 

Collector's  Report,  &c 

Newcastle  District,  Rejiort. 
Ottawa  do  do 

Saguenay        do  do 

Staff  employed  dt) 

St.  Maurice  District    do 

Public  building 

Navigation  opens,  kc 

Post  office 

Breakwater 

Lands  office 

Pier 

Wharf 

Harbour 

Post  office,  &c 

Wharf 

Pier  . 

Dredging 

Pier 

Cribwork 

Wharf 

Indian  Industrial  School.. . 

Post  office 

Wharf 

do     

Post  office 

do         

Wharf 

Public  building 

Navigation  ojjens,  &c 

Post  office 

Navigation  iniprovemencs .  . 

Cattle  Quarantine 

Custom  house 

Marine  Hospital 

Navigation  opt^ns,  &c 

Post  office 

Savings  Bank 

Harbour  works 

Wharf 

Dredging 

Ship  channel 

Dredge 

Pier.. 

Barracks 

Slides  and  Booms 

Dredging 

Wharf.. ^ 

Indian  Industrial  School. .  . 

Dredging 

Cribwork 

Post  office 

do        &c 

Wharf... 

Penitentiary 

Slides  and  Booms 

Barracks 

Annual  Expenditure 

Pier 

Penitentiary 

Breakwater 

Post  office 
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To  His  E.fA'c.lleuc!/  the  Riylit  llouoiirahJe,  Sir  Frederick  Arthur  Stanley,  Baron  Stanhij 
of  Preston,  in  the  Connty  of  Lancaster,  in  the  Peerage  of  Great  Brita,in,  Knight 
Grand  Cross  of  tlie  Most  Honourable  Order  of  the  Bath,  Governor  General  oj 
Canada,  and  Vice  Admiral  of  the  same,  (kc. 

May  it  Please  Your  Excellency: 

In  compliance  with  the  requirements  of  Chapter  36,  Section  37,  of  the  Revised 
Statutes  of  Canada,  I  have  the  honour  to  present  to  Your  Excellency  the  Annual  Report 
of  the  Department  of  Public  Works,  for  the  fiscal  year  ended  30th  June,  1891. 

Respectfully  submitted, 


J.  ALD.  OUIMET, 

3Iinister  of  Public  Works. 


Ottawa,  10th  March,  1892. 


8— Bi 
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hlll'AK'IMKX'I'    OF     Pll!l,l<"     W'oKKS, 

Ottawa,   Dth    Mutch,   IS1)2. 


T(»  tlu'    H(>ii<)uraV)l(' 


JosKPii    Aldhic  Ouimict, 

Minister  of  Public  Woiks. 

SiH, — I  have  tlie  honour  to  submit  the  annual  repoi't  of  the  Department  Af  Public 
Works,  for  the  fiscal  year  ended  30th  June,  1891, 

The  report  contains  references  to  the  more  impoi-tant  vvoiks  performed  under  the 
direction  and  superintendence  of  the  department,  during  the  year, 

Tn  the  numerous  appendices  annexed  thereto,  detailed  accounts  of  the  expenditui-e 
will  be  found,  with  reports  by  officers  of  the  department,  on  the  extent  and  nature  of 
the  services  performed,  in  constructing,  repairing  and  maintaining  the  public  buildings, 
hai'bours,  government  telegraph  lines,  slides  and  booms,  &c.,  throughout  the  Dominion. 

The  works  under  the  contr-ol  of  the  department  are  : — 

Buildings  (Public),  their  construction  and  maintenance. 

Dredging  and  Dredge  Vessels. 

Harbours  and  Piers,  their  construction  and  maintenance. 

Roads  and  Bridges. 

Slides  and  Booms,  and  the  collection  of  revenue  therefi-om. 

Telegraphs. 

Works  on  Navigable  Rivers. 

For  convenience  of  reference,  the  following  brief  resume  of  the  work  performed  has 
been,  as  far  as  practicable,  arranged  alphabetically  :  — 

ART  GALLERY  -NATIONAL. 

"Mortgaging  the  Farm." — An  oil  painting  by  G.  A.  C.  Reid,  R.C.A.,  was  this  year 
handed  over  to  the  Government  by  the  Royal  Academy,  and  placed  with  the  collection 
in  the  National  Art  Gallery. 

The  number  of  visitors  who  registered  their  names  during  each  fiscal  year  since  the 
gallery  was  inaugurated  have  been  as  follows  : — 

1882-83 8,261 

1883-84 9,928 

1884-85 11,893 

1885-86 8,792 

1886-87 11,943 

1887-88 16,593 

1888-89 14,241 

1889-90 18,048 

1890-91   : 21,289 

The  curator's  report  is  added  hereunto,  in  Appendix  No.  12,  paoe  189. 

fl891]  '  xi 


55  Victoria.  Sessional  Papers  (No.  8.)  A.  1892 


ACTS  OF  PARLIAMENT. 

Law  Amendments. — A  list  of  the  acts  passed  during  the  last  session  of  Parlia- 
ment, having  reference  to  the  Department  of  Public  Works,  is  given  in  Appendix  No. 
20,  page  231. 

BRITISH  COLUMBIA. 

BuiLDiNfiS.— Public  buildings  have  been  erected,  extended,  improved,  repaired  or 
fitted  up  at  the  following  places  during  the  fiscal  year  : — 

Agassiz  experimental  farm.  New  Westminster, 

Albert  Head  quarantine  station,  Vancouver  immigrant  building, 

Kamloops,  Vancouver  post  office, 

Nanaimo,  Victoria  barracks. 

(See  Appendix  No.  1,  page  8.      Appendix  No.  2,  pages  42-43.) 

Harbours  and  Rivers. — For  facilitating,  and  for  the  security  of  navigation,  opera- 
tions for  the  removal  of  obstructions  by  dredging  and  otherwise,  have  been  carried  on  at 
the  following  harbours  and  rivers,  viz.  : — 

Columbia  River,  Fraser  River, 

Coquitlam     do  Nanaimo  Harbour, 

Cowichan      do  Nicomeckel  River. 

Victoria  Harbour. — *See  Appendix  No.  1,  jjage  18.     Appendix  No.  3,  pages  92-93. 

CANAL. 
Port  La  Tour,  Nova  Scotia. — A  description  of  the  work  done  in  connection  with 
this  work  will  be  found  in  Appendix  No.  3,  page  67. 

CONTRACTS. 
Appendix  No.    16,  page   13,  contains  a  statement  showing  the  contracts  entered 
into,  the  property  purchased  and  sold,   and  property   leased  by  or   to  the   departments 
during  the  fiscal  year. 

CORRESPONDENCE. 
Appendix  No.   11,  page  185,  shows  a  statement  of  the  official   correspondence  of 
tlie  department,  together  with  that  of  its  principal  officials  from  1867  to  the  30th  June, 
1891. 

DOMINION  BUILDINGS. 
Appendix  No.   1,  pages  9  to  13,  is  a  statement  b^  provinces,  showing  the  amounts 
expended  for  heat,  light  and  water,  for  the  use  of  the  several  public  buildings   through- 
out Canada  for  the  fiscal  year. 

DREDGES. 

l)i<Ki)(;iNG  Operations.-  The  report  on  the  operations  of  the  various  dredges  in 
tlie  different  provinces  is  appended  in  Appendix  No.  3,  pages  95  to  134. 

ENGINEERS,  ENGINEMEN,  FIREMEN  AND  CARETAKERS. 

IvMPi.ovKs.  A  list  of  the  engineers,  etc.,  employed  in  the  public  buildings  through- 
out Canada,  with  a  statement  showing  date  of  birth,  position,  date  of  appointmeiit  and 
salaries,  is  added  in  Appendix  No.  4,  pages  135  to  139. 

(>SV  also  Appendix  No.  2,  page  43.) 
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EXPENDITURE. 

Appkxdix  No.  1. — This  appendix  is  a  succinct  statement,  l)y  the  accouutarjt  of 
the  (lepartiiieiit,  of  the  expenditure  on  tlie  xarious  sei-vices  during  tlie  fiscal  year, 

GEODETIC   LEVELLING. 

Pai't  II  of  tliis  report  is  a  continuation  of  Mr.  R.  Steckel,  C.  E.'s  repoi-t,  respecting 
the  determination  of  tlie  water  line  along  the  River  St.  Lawrence,  between  tlie  cities 
of  Montreal  and  Quebec.  The  field  work,  including  tide  and  river  gauging,  and  level- 
ling operations,  in  connection  with  the  geodetic  levelling  of  the  River-  St.  Lawi-ence,  was 
commenced  in  1885  and  completed  in  1888.  Prior  to  1889  Parliament  made  three 
special  appropriations,  amounting  in  the  aggregate  to  $8,000,  for  this  work.  The  technical 
office  work,  however,  was  performed  in  this  department  by  employes  under  the  direction 
and  superintendence  of  Mr.  Steckel,  who  attended  thereunto  in  addition  to  his  other 
oHice  duties. 

Remarks  on  Mr.  Steckel's  work  by  the  acting  chief  engineer  of  the  department  will 
be  found  with  the  report,  in  Pai-t  II. 

GRAVING  DOCKS. 

EsQUiMALT  Graving  Dock. — A  report  on  the  operations  of  this  dock  will  be 
found  in  Appendix  No.  3,  page  93. 

Kingston  Graving  Dock.— This  work  was  nearly  completed  at  the  end  of  the 
fiscal  year.     {See  Appendix  No.  3,  Page  87.) 

Levis  Graving  Dock. — This  dock  was  under  the  control  of  the  Quebec  Harbour 
Commissioners  until  October,  1890,  when  the  department  assumed  the  management 
thereof.  Since  then  some  necessary  improvements  were  supplied  and  the  dock  kept 
in  good  order.     {See  Appendix  No.  3,  page  78.) 

The  dimensions  of  the  graving  docks  in  Canada  ai*e  as  follows,  viz.  : — 


Water 

Names  of  Docks. 

Length. 

Width 

at 
Coping 
Level. 

Width 
at 
En- 
trance. 

Width 

at 
bottom . 

on 

Sills  at 
Ordin- 
ary 
Spring 
Tides. 

Spring 
Tides 
rise. 

Neap 
Tides 

rise. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Esquinialt    graving    dock 

430 

90 

65 

41 

2Gi 

7  to  10 

5  to  8 

Halifax                      do          

585 

102 

m 

72 

30 

6 

3   " 

Kingston                    do          

280 

79 

.55 

47 

Ibh 

■* 

TjtWis                          do          .    ...    -. 

495 

100 

02 

73 

2bh 

18 

13 

*  Height  of  water  varies  3^  feet. 

A  statement  giving  the  names,  salaries,  ifec,   of   persons  employed  on   tlie   graving 
docks  is  annexed  in  Appendix  No.  L3,  page  193. 
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LOCKS  AND  DAMS. 

lin  Ki{  i)L'  LikvRE,  P.Q. — It  is  expected  that  by  the  end  of  autumn  the  dam  across 
the  river  will  be  completed,  the  lock  utilized  and  the  whole  work  finished.  (iS'ee  Appendix 
No.  1,  page  IG.      Appendix  No.  3,  page  80.) 

Yamaska,  P.Q. — The  repairing  of  a  break  in  the  dam  was  not  finished,  as  the 
appropriation  was  exhausted.  Two  shoals  below  the  lock  were  cut  through,  and  16,988 
yards  of  clay,  (kc.,  removed.  7,744  yards  of  material  were  removed  by  dredging  from 
the  channel  above  the  lock.     {See  Appendix  No.  1,  page  16.     Appendix  No.  3,  page  83.) 

Okomocto  Shoals  ("Shear  Dam"),  N.B. — Repairs  and  replacements  were  effected 
in  connection  with  this  work  during  the  fiscal  year.  {See  Appendix  No.  1,  page  lo. 
Api)endix  No.  3,  page  81.) 

MAJOR'S  HILL  PARK. 

The  contract  for  the  maintenance  and  improvement  of  Major's  Hill  pai-k  has  been 
renewed  for  three  years.  The  park  was  kept  in  good  order.  It  has  become  shady  and 
attractiNe,  and  a  popular  public  resort.      {See  Appendix  No.  2,  page  36.) 

NAVIGATION,  OPENING  AND  CLOSING  OF. 

Dates. — At  page  196,  Appendix  No.  14,  is  given  an  alphabetically  arranged  list 
of  the  principal  ports  of  Canada,  showing  the  date  of  the  formation  of  ice,  and  the 
closing  of  navigation  thereby  at  each  place,  in  1890,  also  the  date  when  the  navigation 
opened  in  1891,  kc. 

This  information  was  kindly  furnished  to  the  department  by  tlie  custom  house 
officers  at  the  respective  ports. 

NEW  BRUNSWICK. 

Break WATKH.S. — At  each  of  the  following  places  breakwaters  were  either  com- 
menced, repaired  or  extended  during  the  fiscal  year,  viz.  : — 

Anderson's  Hollow,  Shippegan, 

Gray's  Island,  Tynemouth  Creek. 

Negi'o  Point, 

(.SW-  Appendix  No.  1,  page  15.     Appendix  No.  3,  jjages  70  to  75.) 

BuiLDiNCis. — Repairing  and  improving  the  following  public  buildings  engaged  the 
attention  of  tlie  department  last  fiscal  year,  viz.  : — 

Hathurst,  St.  John  quarantine  station, 

Carleton,  do  custom  house, 

Chatham,  do  cattle  quarantine, 

Dalhousie,  do  marine  hospital, 

Fredej-icton,  do  post  office, 

Moncton,  do  savings  bank. 
Sackville, 

(.SVv  Appfiidix  No.  I,  page  3.      Appendix  No.  .3,  pages  27  to  29.) 
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II  vuitoi  us.       I  iii))i-ovein('uts  })y  dredijiiin',  t^'c.,  wei-C!  ('.\;«-cu(('(l  at  the  tollowiii;^;  j)l; 


ices. 


\i/.. 


CaiJKjucl,  ]iicliibuct(». 

Pointe  clu  Clioiie,  St.  John  (Negro  PoiiU). 

{Scr  Aj)jKMi(li.\  No.   I,  j)a;;('  I").      Apjx'iitlix  No.  '.),  pages  70  to  7o  and   122.) 

PiKRS.  ^^Exteusive  works  are  in  progi-ess  at  Cape  ToniicMtiiie  foi-  the  puiposc  of 
foi-iuiiig  a  hai'hour.      (Sff  Appendi.x  No.  1,  j)age  lo.      App(Mi<Hx  No.  .'},   pages   70  to  7o.) 

WH.\in  KS.  Two  ballast  wharves,  and  one  t'oi'  general  pur])oses,  were  under  con- 
struction during  the  tiscal  year  at  the  following  places,  viz.  : 

Canipbellton,  Kingston. 

Edgett's  LaJiding, 

[•Sec  Appendix  No.  .S,  pages  71-72.) 

NORTH-WEST  TERRITORIES. 

i)HiD(iES. — The  Belly  River  bridge,  Lethbridge,  has  l)een  completed,  and  a  Ijridge 
across  Old  Man's  River  is  in  course  of  construction.  For  particulars  .wf^  Appendix  No. 
3,  page  92. 

BuiLDiN(iS.  — The  following  named  buildings  and  other  editices  for  public  purposes, 
were  constructed,  improved  or  fitted  up  during  the  year,  viz.  : — 

Calgary  barracks,  Regina  barracks, 

do         court  house,  do  council  chamber, 

Indian  Head  experimental  farm,        do  court  house, 

Lethbridge  baPracks,  do  gaol,  ike, 

Macleod  do  do  immigration  building, 

do         outposts,  do  industrial  building, 

Maple  Creek  barracks,  do  governor's  residence. 

Moosomin  court  house,  Whitewood,  immigration  building. 

Qu'Appelle  immigration  building, 

(*SW  Appendix  No.  1,  page  6.    Appendix  No.  2,  pages  39  to  42.) 

NOVA  SCOTIA. 

Breakwaters.  — The  following  named  breakwaters,  were  repaired,  reconstructed  or 
extended  during  the  last  fiscal  year,  viz.  : — 

Church  Point,  Margaretville, 

Cow  Bay,  McNair's  Cove, 

Economy,  Port  George, 

>"'rench  River,  Port  Hood, 

Harbourville,  Port  Maitland, 

Joggins,  Stony  Island, 

Jordan  Bay,  Walton. 

{See  Appendix  No.  I,  page  14.     Appendix  No.  3,  pages  5G  to  70.) 
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BuiLDiXdS. The  following  public  buildings  have  been  repaired,  improved,  extended 

or  completed  during  the  last  tiscal  year-,  viz.  : — 

Annapolis,  New  Glasgow, 

Antigonish,  Pictou  custom  house, 

Dartmouth,  Pictou  cjuarantine  station, 

Halifax    Dominion  building,  Sydney, 

do         examining   warehouse,      Truro, 
do         immigration  building,        Windsor. 
Nappan  experimental  farm  build- 
ings, 
{See  Appendix  No.  1,  page  3.     Appendix  No.  2,  pages  25  to  27.) 

Harbours. — -During  the    last  tiscal  year  improvements  were  made  to  the  under- 
mentioned harbours  by  dredging,  protection  work  or  other  means,  viz.  : — 
Cariboo,  Pictou, 

Cheticamp,  Port  Geoi'ge, 

Mabou,  Port  Maitland, 

Margaree,  Tatamagouche, 

Margaretville,  Tracadie, 

Merigomish,  Walton, 

Meteghan,  Weymouth. 

{Sen  Appendix  No.  1,  pages  H  and  IS.      Appendix  No.  3,  pages  56  to  70.) 
Piers. — Piers  have  either  been  reconstructed,  repaired  or  extended  at  the  following 
places  during  the  fiscal  year,  viz.  : — 

Digby,  Port  Latour, 

Lobster  Rocks,  Port  Maitland, 

Ogilvie's,  A^ictoria.  • 

{See  Appendix  No.  1,  page  14,      Appendix  No.  3,  pages  56  to  70.) 
AVhahves. — Public  wharves  have  been  constiucted,  repaired  or  extended  at  each 
of  th(;  undermentioned  places  during  the  year,  viz. : — 
Barrington,  Irish  Cove, 

Broad  Cove,  Lismore, 

Brule,  Little  Brook, 

Cheticamp,  Merigomish, 

Cribbin's  Point,  South  Gut, 

Economy,  South  Ingonish, 

Georgeville,  Summerville, 

(^•eat  Village,  Tidnish. 

{S'-''  Ai)})endix  No.  1,  page  14.      Appendix  No.  3,  pages  56  to  70.) 

OFFICIALS. 

Apj'KNdix  No.  \)    is  a  statement  giving  the  names,  with  the  dates  of  appointments, 
itc,  of  the  chief  officers  of  the  Department  of  Public  Works,  from  1841  to  1892. 

ONTAIUO. 

Bhkakwatkh.      Tlu^    extension   of   Wiai-ton    Harbour    breakwatei-    was    completed 
dui'ing  the  ycvii-. 

{Srr  .Appendix   No.  3,  page  1)1.) 
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lkJiLi)iN<;s.      Public  l)uil(liii<^s  liaveheeri  commenced,  comph'ted,  extended,  repaired, 
or  fitted  u})  and  impj-oNed  during  the  fiscal  y«*a?-  at  the  following  ])laces,  vi/.  :  — 


Almonte, 

Brampton, 

Hrockville, 

Carleton  Place, 

Col)ourg, 

(Jananoque, 

(Toderich, 

Ouelph, 

Hamilton, 

Ottawa, 


Oi-illia, 

Petei'borough, 
Petrol  ea, 
Port  Arthuj-, 
Prescott, 
Smith's  Falls, 
Stratford, 
St.  Thomas, 
Toronto. 


{See  Appendix  No.  1,  page  4.      Appendix  No.  2,  pages  IV.)  to  39.) 

Channels,  ttc. — Dredging  or  other  operations  to  improve  the  channel  and  facili- 
tate navigation  were  performed  in  connection  with  the  following  rivers,  channels,  itc, 
during  the  last  tiscal  year,  viz.  : — 


Port  Albert, 
Rideau  River, 
Saugeen  River, 
Shannonville, 
Sydenham, 
Trenton, 
Whitby. 
(See  Appendix  No.  1,  page  17.     Appendix  No.  3,  pages  86  to  91.) 


Clapperton  Channel, 

Kaministiquia  River, 

Little  Current. 

jNIeaford, 

Ottawa  River, 

Parry  Sound  Narrows, 

Pickering, 


Harbours. — The  improvement  of  the  following  harboui-s  engaged  the  active  atten- 
tion of  the  department  during  the  fiscal  year,  A  description  of  the  work  done  at  each 
will  be  found  in  Appendix  3,  pages  86  to  91  : — - 

Belleville,  Meaford, 

Big  Bay,  Owen  Sound, 

Kingston,  Penetanguishene, 

Kincardine,  Wiarton  breakwater. 


Piers. — -In  Appendix  No.  3,  pages  86  to  91,  will  be  found  a  description  of  the 
work  done  to  the  following  piers,  viz.  :  — 

Beaverton,  Port  Hope, 

Bowmanville,  Portsmouth, 

Kingsville,  Rondeau. 
Port  Elgin, 

PARLIAMENT  HILL  GROUNDS. 

Contract. — The  contract  for  the  keeping  and  dressing  of  the  Parliament  grounds  was 
renewed  for  three  years.  The  grounds  presented  the  usual  neat  and  attractive 
appearance. 

{See  Appendix  No.  2,  page  36.) 
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PRINCE  EDWARD  ISLAND. 

BiiKAKWATEKs. The  breakwaters  at  the  following  places  were  repaired,  extended  or 

reconstructed  during  the  fiscal  year,  viz.  : — 

Campbell's  Cove,  Rustico  (North), 

Malpeque,  Souris. 

New  London, 
(iSVp  Appendix  No.  1,  page  15.     Appendix  No.  3,  page  47.) 

RL'iLDiX(is. — Improvements  in  connection  with  the  Dominion  building,  Charlotte- 
town,  and  grounds,  were  effected. 

{S('e  Appendix  No.  1,  page  9.      Appendix  No.  2,  page  29.) 

Harbouks. — Harbour  improvements  were  executed  at  the  following  places,  viz.  : — 

Cascumj)ec,  New  London, 

Gauthier's  Creek,  Rustico. 

Miminegash, 

(Sff'  Appendix  No.  1,  page  15.  Appendix  No.  3,  page  47.) 

Piers. — The  following  piers  were  repaired,  rebuilt  or  extended  during  the  fiscal 
year,  viz.  : — 

Annandale,  Pinette, 

Bay  View,  Port  Selkirk, 

Belfast,  Pownal, 

Cardigan,  Red  Point, 

Chapel  Point,  Rustico  (South),  ' 

China  Point,  St.  Mary's  Bay, 

(xeorgetown,  Stevens', 

Hickey's,  Sturgeon, 

Kurd's  Point,  Victoria. 

Kier's  Shore, 

(>SV^>  Api)endix  No.  1,  page  5.      Appendix  No.  3,  pages  47  to  56.) 

PUBLIC  BUILDINGS  AND  GROUNDS,  OTTAWA. 

Maixtexaxck.  — The  heating,  lighting,  bell  and  water  services  iji  ct)nnection  with  the 
Parliament  and  other  public  buildings  in  the  capital  were  maintained  with  efficiency 
and  due  regard  to  improvement  and  economy. 

Details  are  given  in  Appendix  No.  2,  pages  35  to  37,  and  Appendix  No.  5,  page 
143. 

QUEBEC. 

r.RKAK WATERS.  Damage  to  the  breakwater  at  Etang  du  Nord  by  a  storm  was 
repaii-ed,  and  a  contract  entered  into  for  the  consti'uction  of  an  isolated  block  of  crib- 
wo?k  at  Ste.  Anne  des  Monts.  Cribwork  protection,  &c.,  was  also  provided  at 
(Jatiiicau  I^oint,   l:><»ucli(>r\ille  and  llivei- L'Assomption. 

{Srr  A|)p(Midix  No.   1.  pjigv  10.      Appendix  No.  3,   pages  75  to  (S5.) 
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QlHilxM 

'  cullers'  orti(;«', 

do 

citadel, 

do 

e\amiMin<;  waiel 

louse, 

do 

j)ost  office, 

lUli.DiNos.       linproNiMnents,    i(»})aiis,    additions    or    extensions    were    niad<'   to    th« 
t(»l lowing-  public  l)uil(lin,J4s  and  institutions  duiin*;-  the  fiscal  year,  vi/.  : 
Ayhnei-, 
Chicoutinii, 
('Oaticook, 
Kraseiville, 

(Irosse  Isle  (Quarantine  station,         Uichniond, 
Hull,  St.  He.ni, 

Joliette,  St.  Hyacinthe, 

Lachine,  St.  Vincent  de   Paul  penitentiary, 

Montreal    custom  house,  St.  Jerome, 

do  examining  \vai-ehouse,     Thiee  Rivers, 

do  iidaiid   revenue  otiice,         do        do       Platon, 

do  post  office,  V.alleytield. 

{Sff  Appendix  No.  1,  page  4.      Appendix  No.  2,  pages  29  to  3."^.) 
Hahhouhs. — The  di-edge    "  Nipissing  "   operated  on  the  channel  at  Lachine  and  at 
Beauharnois,  and  a  large  (juantity  of  solid  rock,  etc.,  was  removed  fiom  Point  St.  Pierre 
harbour. 

[See  Appendix  No.  1,  page  19.      A})pendix  No.  .3,  page  78.) 

Land  slidk.      The  River  Champlain    was  dammed  l)y  a   land  slide.      The  obstruc- 
tion was  removed. 

(»SV  Appendix  No.  1,  page  16.      Appendix  No.  3,  page  (SI.) 

Pip:rs.  -During    the    past     fiscal    year,    piers  have    been    commenced,    completed, 
repaired  or  extended  at  the  following  places,  viz.  : — 

Bekeil,  Riviere  des  Prairies, 

Lake  Megantic,  River  Richelieu, 

Longueuil,  St.  Anicet, 

Newport  Rivei',  Ste.  Anne  de  Sorel, 

Nicolet  River,  St.  Simeon^ 

•     Rimouski,  St.  Timothee. 

{Sec  Appendix  No.  1,  page  16.      Appendix  No.  3,  pages  75  to  Sh.) 
Slips. — The   movable  slip  at  Berthier  (en   has),   broken  in  the  fall  of   ISSO^  was 
replaced,  and  at  Kamouraska  the  old  wharf  was  replaced  by  an  inclined  slip. 
{See  Appendix  No.  1,  page  16.      Appendix  No.  3,  pages  76  and  7S.) 
Wharves. — The   requirements   of  public  wharves   have   been   attended    to   by   the 
department  at  the  following  places,  during  the  fiscal  year,  viz.  : — 
Anse  St.  Jean,  Riviere  du  Loup, 

Bale  St.  Paul,  Ste.  Famille, 

Beaupcjrt,  St.  Francois, 

Cap  a  I'Aigle,  St.  Jean  d'Orleans, 

Cap  de  la  Madeleine,  St.  Laurent, 

Cedars,  St.  Michael, 

Coteau  Landing,  Three  Rivers. 

(rrosse  Isle,  Trois  Pistoles, 

Riviei-e  Quelle, 
{See  Appejidix  No.  1,  page  16.      A})pendix  No.  3,  pages  7'")  to  So.) 
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ROADS   AND    BRIDGES. 

Construction,  etc.— A  detailed  account  of  the  expenditure  on  roads  and  bridges 
will  be  found  in  Appendix  No.  1,  and  a  description  of  the  work  done  in  Appendix  No.  o. 

SLIDES   AND    BOOMS. 

CoLLECToa's  Report, — The  report  of  the  collector  of  slide  and  boom  dues  for  the  fiscal 
year  will  be  found  at  page  201  of  Appendix  No.  15. 

To  this  report  eight  statements  are  attached,  viz.  : — 

1st.  Showing  the  dues  accrued  on  the  Government  slides  and  works,  on  the  River 
Ottawa  and  its  tributaries,  during  the  fiscal  year  ended  30th  June,  1891. 

2nd.  Statement  of  the  number  of  pieces  of  timber,  saw-logs,  ttc,  that  passed  through 
the  Government  slides  and  works  on  the  River  Ottawa  and  its  tributaries,  during  the 
fiscal  year  ended  30th  June,  1891. 

3rd.  Statement  of  slidage  and  boomage  from  Ottawa  slides  and  works,  outstanding 
30th  June,  1889,  and  remaining  uncollected  30th  September,  1891. 

4tli.  Statement  of  slide  and  boom  dues  accrued  from  Ottawa  River  works  since  1st 
July,  1889,  outstanding  on  30th  June,  1891,  and  remaining  uncollected  on  30th 
September,  1891. 

5th.  Statement  of  outstanding  slide  dues,  Ottawa  district,  bonds  for  which  were 
sent  to  Quebec  for  collection,  remaining  unpaid  30th  September,  1891. 

6th.  Statement  of  slides  and  boom  dues  from  the  St.  Maurice  slides  and  worlds, 
outstanding  on  30th  June,  1891,  and  remaining  uncollected  on  the  30th  September, 
1891. 

7th.  Statement  of  slide  dues  accrued  at  the  Saguenay,  outstanding  on  the  30tli 
June,  1891,  unpaid  30th  September,  1891. 

8th.  Statement  of  dues  accrued  at  Fenelon  Falls,  Ont.,  outstanding  on  the  30tli 
June,  1891,  unpaid  30th  September,  1891.  ^ 

Newcastle  District. — A  detailed  description  of  the  repairs  executed,  and  a 
statement  showing  the  quantities  of  timber  that  passed  through  the  slide  is  inserted 
at  page  153,  Appendix  No.  7. 

Ottawa  District. ^ A  detailed  report  on  the  work  done,  under  the  direction  of 
the  departmient,  will  be  seen  on  reference  to  Appendix  No.  6,  page  147. 

Sacuenay  District. — The  report  of  the  superintendent  of  slides  in  this  district  is 
attached  at  page  227,  Appendix  No.  19. 

St.  Maurice  District. — ^The  expenditure  in  connection  with  the  maintenance  of  the 
St.  Maurice  district  works  exceeded  the  appropriation  of  |1 6,600  by  the  sum  of  $118.53. 
Of  tlie  .$5,800  appropriated  for  repairs  a  balance  of  $1,812.59  remained  unexpended  at 
the  end  of  the  fiscal  year.  Details  of  the  expenditure  are  given  in  Appendix  No.  18, 
I)age  223. 

S'iAFF  EMPLOYED.    -In  Appendix  No.  10,  page  180,  is  given  a  list  showdng  the  names, 
(late  (.f  bii'th,  wliei-e  employed,    date  of  appointment   and   salary  of  each  one  of  the  stall* 
('mi)l()ye(l  (.ii  all  the  slides  and  lx)oms  in  Canada. 
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SURVEYS  AND  EXAMINATIONS,  S:v.. 

pHKLiiMiNAHY. — ^Sui'vevs,  examiiiatioiis  ;i\\d  reports  were  iiwul(*  at  l.'JO  ditierent 
localities  by  otHcers  of  tlie  (lepai-tmeiit  diiriiii;-  the  fiscal  year,  a  list  of  wliicli  will  be  foiincj 
ill  Ai)i)en(lix  No.  3,  pages  9.'^  aiul  94. 

TELE(iRAPHS. 

Annual  Ofkhations. — Two  suhniarine  cables  wei-e  successfully  submerged  duiing 
the  yeai",  one  fj-oni  Long  Point  of  Mingan,  north  shore  of  St.  Lawrence  to  Mechastie 
JBay,  Anticosti,  distance  20|  miles  and  the  other  from  Meat  Cove,  C.B.,  Nova  Scotia,  to 
the  Island  of  St.  Paul's,  at  the  entrance  of  the  Gulf  of  St.  Lawrence,  between  Nova 
Scotia  and  Newfoundland.      The  length  of  this  cable  is  20"4  nautical  miles. 

Important  improvements  to,  and  extension  of,  the  Government  telegraph  system 
were  also  carried  on  in  all  the  provinces  of  the  Dominion,  the  particulars  of  which  are 
attached  in  the  superintendent's  report,  Ajjpendix  No.  8,  page  157. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

A.  GOBEIL, 

Deputy  Minister 
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APPENDIX  No.  1. 

STATEMENT  OF  EXPENDITURE 

DURmG  FISCAL  YEAR  EKDED  30th  JUNE,  1891, 

.BY 

O.    DIONNK,  ACCOUNTANT. 
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APPENDIX  No.  1. 

(lieroieiice  No.  126358.) 

Statement  sliowing  the  amount    expended  by  the  Department  of  Public  Works, 
Dominion  of  Canada,  dui'ing  the  Fiscal  Year  ended  30th  June,  1891. 


Name  of  Work. 


Con- 
struction 
and  Im- 
provements. 


PUBLIC    BITILDINCS. 


$    cts. 


(iKNKKAM.V 


JVbi'rt  Scotia. 


Amherst  Post  Office,  &c 

Annapolis  do  

Antigonish. ...    .•  •    •    • 

Halifax  Dominion  Building 
do      Examining  Warehouse 
do      Immigrant  Building. . . 
do      Penitentiary 

Nappan  Experimental  Farm . . . 

New  (Glasgow  Post  Office,  &c. 

North  Sydney  do 

Pictou  Marine  Hospital 

do      Post  Office 

do     Quarantine  Station 

Sydney  (South)  Post  Office,  &c 

Truro  Post  Office,  &c   . . . 

Windsor        do  

Yarmouth     do  


Prince  EdvKird  Island. 


Charlottetown  Dominion  Building. 

Montague  Post  Office,  &c   .' 

Sumnierside  do  


JVew  Brunswick. 

Bathurst  Post  Office,  &c 

Carleton  (St.  John)  Post  Office   

Chatham  Post  Office,  &c     

Dalhousie  do  

Fredericton        do  

Newcastle  do  

Partridge  Island  Quarantine  Station . 

Portland  Post  Office 

St.  John  Cattle  Quarantine  Station. . . 

do       Custom  House     

do       Inland  Revenue  Office 

do       Marine  Hosintal 

do       Post  Office 

do       Savings  Bank  Building   . .    . 

St.  Stephen  Post  Office,  &c 

Sussex  do  

Woodstock  do  


Carried  forward 


9,961  72 
2, 314  50 


2,  .515  98 
1,205  67 


7,396  25 


i,971  01 


104  36 
3,727  52 
1,969  10 


259  00 


31,425  11 


■li 
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Kei)airi 


50  m 


172  15 

1,776  91 

1,606  06 

974  59 

0  20 


66  26 

28  99 

15  00 

136  40 

604  44 


749  77 

184  24 

51  50 


1,111  91 
17  31 
14  75 


223  87 
381  71 


44  00 

47  47 

18  94 

130  90 


2,641  40 

20  00 

389  (55 

651  75 

849  42 

17  01 

44  35 

97  87 


13,119  48 


Staff 
and  Main- 
tenance. 


*  cts. 
12,402  35 


Total. 


.f  cts. 
12,402  35 


50  6() 
9,961  72 

172  15 

4,091  41 

1,606  06 

3,490  57 

0  20 

1,205  67 

66  26 

28  99 

15  00 

136  40 

604  44 

7,396  25 

749  77 

184  24 

51  50 


3,082  92 
17  31 

14  75 


223  87 

381  71 

104  3(i 

3,727  52 

2,013  10 

47  47 

18  94 

130  90 

259  00 

2,641  40 

20  (X) 

.389  ()5 

651  75 

849  42 

17  01 

44  35 

97  87 


12,402  35  I  56,946  94 
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APPENDIX  No.  1— Continued. 


Xame  of  Work. 


PUBLIC  BTJILDrnGS— Continued. 
Brought  forward 


Quebec. 


Ayliner  Post  Office,  &c 

Chicoutiiiii  Marine  Hospital .    

Coaticook  Post  Office,  &c  

( rrosse  He  Quarantine  Station 

Hull  Post  Office,  &c 

Joliette        do  

Lachine        do  

Laprairie     do  

Montreal  Custom  House,  Renewals,  &c 

do  Sanitary  Work 

Alontreal  Examining  Warehouse 

do       Immigration  Building 

do       Inland  Revenue  Office — Sanitary  Works. 

do  do  . . 

do       Post  Office 

do              do          Electric  Lighting  Exten.sion.. 
Quebec  Citadel  Buildings 

do      Clerk  of  Works  Office 

do      Cullers'  Office 

do     Custom  House 

do      Examining  Warehouse 

do      Immigrant  Buildings 

do      Inland  Revenue  Office 

do      Marine  Hospital 

do      Old  Parliament  Building  Grounds 

do      Post  Office 

do      Queen's  Wharf  Building 

do      Weights  and  Measures  Office 

Riviere  du  Loup  Post  Office,  &c.  (Fraserville).. 
Sherbrooke  Post  Office,  &c 


Sorel 
St.  Henri 
St.  Hyacinth 
St.  Jerome 
St.  John's 


do 
do 
do 
do 
do 


St.  Vincent  de  Paul  Penitentiary . 

Three  Rivers  Custom  House 

do  Post  Office 

Valleyfield  do 


Ontario. 


Almonte  Post  Office,  &c  . . . .  , 
Amherstburg  Post  Office,  &c. 
'■      ■  do 


Barrie 

Belh.-ville 

Berlin 

Brampt(jn 

lirantforcl 

P>rockville 

Carleton  Place; 

Cayiiga 

Chatham 

Cohouig 


do 
do 
do 
do 
do 
do 
do 
do 
<lo 


Sanitary  Works. . 


Carried  forward 


Con- 
struction 
and  Im- 
provements. 


cts. 


31,425  11 


1,089  10 


15,932  18 
471  99 
306  93 

7,182  50 

5  00 

9,406  10 

752  50 

2,837  64 


1,547  50 


3,033  40 
962  47 


6,226  00 


419  20 
6,351  60 


30,735  32 


14,847  30 


6,133  48 


499  67 

5,116  01 

110  00 


2,777  19 


148,168  28 
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Repairs. 

•S    cts. 
13,119  48 


39  25 
63  16 
54  97 


305  50 


445  46 

2,812  42 


207  08 
1,043  37 


2,099  93 

948  00 

123  32 

•3,077  56 

271  47 

312  21 

10  00 

22  01 

178  49 

1,136  03 

452  67 

59  00 

"294'i3 
177  95 


265  25 
83  75 


810  14 
281  40 
426  00 


71  89 
211  15 
215  32 

99  51 


350  49 
261  01 


3  50 
61  71 


30,394  58 


Staff 
and  Main- 
tenance. 


$    cts. 
12,402  35 


12,402  35 
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APPENDIX  No.  1— Continued. 


N.iiiH'  (.f  \V..ik. 


PUBLIC  BUILDINGS— Co/(<m«rf/. 

Ontario   -Contimu'd. 
Brouglit  fcrward 


Coii- 

structioTi 

and  Ini- 

provt'nients. 


Hnpair: 


Cornwall  I'ost  Office,  (fcc 

Dundas  do  

Gait  do  

Oananoque  Cnstoni  House 

(joderich  Post  Office,  &c   

Guelph  do  ... 

Hamilton  Immigrant  Building 

do         Post  Office 

Kingston  Civil  Service  Examination  Office. 
Kingston  Custom  House 

do        Military  College,  new  dormitory- 
do        Penitentiary 

do        Post  Office 

Lindsay  do  

London  Civil  Service  Examination  Office. . , 

do      Custom  House 

do      Innnigrant  Building 

do      Infantry  School 

do      Military  Buildings 

do      Post  Office 

Napanee       do         &c 

Niagara  Falls  Post  Office 

Orangeville  do  

Ottawa  Examining  Warehouse 

do      Experimental  Farm 

do      Geological  Museum 

do  lighting 

Government  Printing  Bureau . 


do 
do 
do 
do 
do 
do 
do 


do 
do 

do 
do 

rlo 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do  do 

Major's  Hill  Park 

National  Art  Gallery 

Post  Office ■ 

do         lighting 

Public  Buildings— Renewing 
houses  . . 


lighting 


roofs,     boiler 


do 
do 

do 
do 

do 
do 
do 
do 
do 
.do 
do 
do 
do 
do 


East  Block,  closets 

do  new        vault, 

Finance  Department  . . . 

West  Block,  new  sky-light. 

Copper  roofing,  Parliament 

Building 

Langevin  Block 

do  lighting  . . 

do  snow 

Gas  and  electric  light 

Grounds 

do      re  Marshall  Wood 

Heating 

Snow 

Telephonic  service 

Water 


148,108  28 
1,470  00 


2,015  71 

6,718  09 


257  01 
146  50 


4,825  32 


1,779  60 


22  95 


11,413  54 


41,846  13 


453  25 


3,012  74 
1,299  98 

8,458  77 
1,345  60 

1,631  23 
61,572  77 


20  00 


Suprerrie  Court,  addition  . 

Victoria  Hall 

Peuibroke  Post  Office,  &c 

Peterborough     do  

do  New  Custom  House 

Cari-ied  forward  ...      . . 


14,561  41 


),387  92 


9,062  23 


329,469  03 
[1891] 


.$       cts. 


30,394  58 

356  49 

503  75 

50  (K) 

55  00 


Staff 

and  Main 

ten  a  nee. 


229  41 
147  85 
409  96 
18  25 
644  49 


943  61 
36  23 
75  00 
29  00 
46  00 


95  00 

1,705  07 

263  88 

5  00 

47  67 

1,114  99 


1,955  84 

"  iis  63 


2,251  25 

127,648  71 


2,559  36 


46  00 
26  13 


•3  73 


171,850  28 


Total. 


cts.  I 


12,402  35  1  190,965  21 


1,826  49 

503  75 

50  00 

2,070  71 

6,718  09 
229  41 
147  85 
409  96 
18  25 
644  49 
257  6l 
146  50 
943  61 

4,861  55 
75  00 

1,808  60 

46  00 
22  95 
95  00 

1,705  07 

263  88 

5  00 

47  67 
1,114  99 

11,413  54 

1,955  84 

662  20 

41,964  16 

2,150  85 

5,879  55 

777  43 

2,704  .50 

1.804  70 


662  20 


2,150  85 

5,879  55 

777  43 


1,804  70 


1,055  40 

875  00 

19,255  74 

5,935  21 


59,925  88 
1,176  11 
3,218  75 

15.017  19 


130,661  45 
1,299  98 

8,458  77 
1,345  60 

1,631  23 

64,132  13 

1,055  40 

875  00 

19,255  74 

5,935  21 

20  00 

.59,925  88 

1,176  11 

3,218  75 

15,017  19 

14,607  41 

26  13 

9,387  92 

73  73 

9,062  23 


130,13(5  36  I  631,455  67 


55  Victoria. 


Sessional  Papers  (Ko.  8.) 


A.  1892 


APPENDIX   No.  I— Continued. 


)f  Work. 


Con- 
struction 
and  Im- 
provements. 


PUBLIC  BVlU)YS(i^— Continued. 
On^n-io— Concluded. 
Brought  forward 


Petrolia  Post  Office,  &c 

Picton  do 

Port  Arthur  Immigrant  Building 

do  Po>t  Office,  &c...- 

Port  Colborne       do  

Port  Hope  do  

Prescott  do  &c 

Rideau  Hall   

do  Fuel  and  light 

do  Lighting  New  Edinburgh  street. 

do  Removal  of  snow 

Seaforth  Post  Office,  &c 

St.  Catharines  Post  Office 

St.  Thoma^s  do  

Stratford  do 

Strathroy  do  

Toronto  Civil  Service  Examination  Office. .  . . 
do      Custom  House,  Sanitary  Works,  &c. 

Drill  Hall 

Examining  Warehouse 

Immigrant  Building 

Inland  Revenue  Building 

Military  School   

Post  Office 

do         


do 

do 

do 

do 

do 

do 
Trenton 

Walkerton     do         

Windsor  Inland  Revenue  Office 

do        Post  Office,  &c 

Woodstock        do  


Manitoba. 


lirandon  Experimental  Farm 

do        Immigrant  Building   

do        Post  Office 

Miunedo.sa  Innnigrant  Building. .  . .    . 

i^nblic  Buildings  generally 

St.  lion i face  Indian  Industrial  School. 
St.  I*aul  do  do 

Stony  Mountain  Penitentiary 

Winnij^eg  Clerk  of  Works  Office 


fl( 
<lo 
do 
do 
rlo 
do 


Custoin  House 

Dominion  Lands  Office 

Examining  Warehouse 

Fort  Osborne,  Military  Buildings. 
Immigrant  Buildings 


Iiit<>llige 
Post  Office    . 
Savings  Bank 


()ffiC( 


North-  Went  Territories. 


iiattk'ford  Mounted  Pol ict^  Barracks.. . 
do  Registrar's  House  and  Office 

Big  Bend,  Monnted  Police  Barracks.. 


f 'allied  forward . 


Repairs. 


$    cts. 


•S     cts. 


329,469  03      171,850  28 


4,053  71 


29  35 

i8!554'52' 


11,349  25 


2,185  52 

137  00 

4,338  90 


4  77 

5,767  41 

2,072  21 

15,497  42 


13,181  97 
21^669 '90" 


8  25 

695  00 

1,333  41 


128  07 
16,290  25 


1,176  38 


447,342  32 


[1891] 


12  00 
70  00 


5  40 
119  25 


20,152  39 


60  25 

86  70 

127  49 

153  80 

152 '43 

539  82 


218  12 
41  78 
78  04 


631  81 
3  00 


160  00 

317  25 

10  00 


341  60 


256  95 


2,236  55 

257  81 

440  42 

5  75 


598  17 

13  00 

1,351  69 

30  65 


7,402  36 
'  89 '58 


207,814  34 


Staff 
and  Main- 
tenance. 


Total. 


8,000  00 
200  00 
•475  00 


Ji?  ct* 


130,146  36  1  631,455  67 


4,053  71 

12  00 

70  00 

29  35 

5  40 

119  25 

18,554  52 

20,152  39 

8,000  00 

200  00 

475  00 

()0  25 

86  70 

127  49 

153  80 

11,349  25 

152  43 

2.725  34 

137  00 

4,557  02 

41  78 

78  04 

4  77 

6,399  22 

2,075  21 

15,497  42 

160  00 

317  25 

10  00 


1,022  10 


139,833  46 


13,181  97 

341  60 

21,069  9a 

256  95 
1,022  10 

8  25 

695  00 

1,333  41 

2,236  55 

257  81 
440  42 

5  75 

128  07 

16,888  42 

13  00 

1,351  61> 

30  65 


7,402  36 
1,176  3<S 

89  08 


794,990  12 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  No.  I— Continued. 


Njune  of  Work 


Con- 

struction 

and  Tin- 

provfuients. 


PUBLIC  BlTILDlN(;S-Co>(r<n««/. 

North-  Went   T(.'/t/<o/vV.s- -Concluded. 
Brought  forwai'd .  . 


Birth'  Inunigrant  Building , 

Bull's  Head  Moinited  Police  Barrack.s 

Calgary  Clerk  of  Works  Office 

do      Court  House,  (raol,  Registry  Office,  &c. 

do      Tniinigrant  Building 

do      Mounted  Police  Barracks   

do      Post  Office,  Custom  House,  &c 

Coutts  Mounted  Police  Barracks 

Edmonton  Crown  Lands  Office,  &c 

do         Mounted  Police  Barracks 

Fort  Macleod  Custom  House 

do  Mounted  Police  Barracks 

Fort  Saskatchewan  do  

Indian  Head  Experimental  Farm 

Lethbridge  Hosi)ita] 

do         Mounted  Police  Barracks 

Maple  Creek  do  do         ...      

Medicine  Hat  Hospital — (xovt.  Grant 

do  Mounted  Police  Barracks 

Milk  River  do  do        

Moose  Jaw  Court  House 

Moosomin  do  

do        Mounted  Police  Barracks 

do        Post  Office 

Mounted  Police  Barracks— Fire  extinguishers. 

North  Alberta  Registry  Office 

Pendant  d'Oreille  Mounted  Police  Barracks 

Pincher  Creek  do  do         

Prince  Albert  Court  House   

do  Crown  Lands  Office   

do  Mounted  Police  Barracks 

do  Registrar's  Office 

Public  Buildings  generally 

Qu'Appelle  Court  House ...        

do         Immigrant  Building 

Red  Deer  Industrial  School 

Regina  Clerk  of  Work's  Office 

do      Court  House 

do  do        Gaol, 

do      Crown  Lands  Office. 

Immigrant  Building 

Industrial  School 

Gaol,  Cottages  for  Officers 

Gaol  and  Lunatic  Asylum 

Lieut. -Governor's  new  Residence.. . 
do  old  do 

Mounted  Police  Barracks 

North-West  Council  Chamber 

Post  Office 

Riding  Hall 

Stand  Off  Mounted  Police  Barracks 

St.  Mary's  do  do        

Touchwood  do  do  

Whitewood  Inunigrant  Building 

Wood  Mountain  Mounted  Police  Barracks . 
Writing-on -Stone        do  do 


$     cts. 


447,342  32 


8,413  56 


,'ater  supply,  fittings,  &c. 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


50  45 

2,619  16 

154  L3 


1,601  97 


3,000  00 


300  00 
9,461  71 


654  00 


2,084  68 
177  26 


9,750  92 
195  60 


10,320  65 
4,940  70 


21,067  97 
"6,375  08" 


Carried  forward. 


I    528,510  16 

[1891] 


Repairs. 


^     cts. 


207,814  34 


276  95 
93  24 
14  50 


Staff 
and  Main- 
tenance. 


S     cts. 


139,833  46 


Total. 


1,050  19 
6,520  07 


34  91 

125  91 

6,393  96 

3,012  09 


32  75 

2,584  82 
3,885  06 


11  20 
15  83 


27  00 
6  00 


16  00 

19  60 

212  42 

40  50 


904  00 
34  00 


67  70 
593  20 

60  64 
834  03 
886  21 


106  62  ' 

8  00 

1,689  90  ! 

85  83 

70  00 

134  50 

75  94 

6  10 

246,731  93 


3,161  58 


267  85 
132  00 

1575 

607  85 
7,964  47 

•S      Ct^ 


794,990  12 

276  95 
93  24 

14  50 
8,413  56 
1,050  19 
(>,520  07 

50  45 

2.619  16 

154  13 

34  91 

125  91 

(5,393  96 

3,012  09 

1,601  97 

32  75 
2,584  82 
3,885  06 
3,000  00 

11  20 

15  S3 
300  00 

9,461  71 

27  00 

i>  00 

()54  00 

1(5  00 

19  60 

212  42 

2,125  18 

177  26 

904  00 

34  00 

3,161  .58 

67  70 

593  20 

60  64 

834  03 

886  21 

9,750  92 

463  45 

132  00 

10,320  65 

4,940  70 

15  75 

21,067  97 

607  85 

7,964  47 

6,375  08 

106  62 

8  00 

1,689  90 

85  83 

70  00 

134  50 

75  94 

6  10 


142,995  04      918,237  13 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  No.  1— Continued. 


Name  of  Work. 


PUBLIC  BUILDINGS     Co»^/?<  ue<L 


Brought  forward. 


British  Colurahia. 


Agassiz  Experimental  Farm. . .    . 

Nanaimo  Post  Office 

New  Weistininster  Custom  Hovise. 
do  Fisher  J'  Office . . 

do  Penitentiary... 

do  Post  Office.... 

A'ancouver  Custom  House 

do 
do 
A'ictoria 
do 
do 
do 
do 
do 
d(. 


Immigrant  Building 

Post  Office,  &c 

"  C  "  Battery  Barracks 

Custom  House 

Guard  Room,  &c. — Gateway 

Hog  Quarantine  Station 

Immigrant  Building 

Post  Office,  vault,  Assistant  Rec.  Gen.'s  Office 
Ouarantine  Station 


Eiuilund,  (Jrcat  Britain. 
London  High  Connnissioner's  house.  ... 
Carried  forward .    ... 


Con- 
struction 
and  Im- 
provements. 


Repairs 


Staff 
and  Main- 
tenance. 


$    cts. 


%    cts. 


$    cts. 


528,510  16  :  246,731  93   142,995  04 


2,753  39  j 


130  50 

2  00 

16  00 

63  78 

459  07 
45  00 

281  25 


15,271  20 

20,258  07 


80  78 


8,642  25 
445  49 


2,477  75 


52  25 

902  71 

25  00 


1,141  23 


578,358  31  I  249,931  50 


142,995  04 


Total. 

.$  cts. 
918,237  13 


2,753  39 

130  50 

2  00 

16  00 

63  78 

459  07 

45  00 

281  25 

15,271  20 

20,258  07 

80  78 

8,642  25 

445  49 

52  25 

3,380  46 

25  00 


1,141  23 
971,284  85 


[1891] 


55  Victoria. 


Sessional  Papers  (No.  «.) 


A.  1892 


APPENDIX  No.   \.— Continued. 


Niuuc  of  Work. 


IH'BLIC  BUILDIN(iS     Continued. 
Bi-ou<<lit  forward 


FiXl'KXDlTLKE ON  ACCOUNT 

Services  Mention kd. 


Nova  Scotia. 

Ainlierst  Post  Office 

Annapolis      do         

Antigonish    do        

Arichat  do         

Baddeck         do        

Halifax  Appraiser's  Office 
do        Dominion  Build - 


Halifax  Examining  Ware- 

liouse      .    . 

Halifax  Immigrant  Build- 
ing  

New  (Jlasgow  Post  Office. 
North  Sydney        do 
Pictou  Marine  Hospital . . 

do     Post  Office 

South  Sydney  Post  Office. 
Truro  do 

Windsor  do 

Yarmouth  do 


Salaries 

of 

Engineers 

&c. 


ct.< 


Supplier 
for  En- 
gineers. 
&c. 


400  00 
433  33 


400  001 


Fi'ince  Edward  Island. 


Charlottetown    Dominion 

Building 1,814  21 

Montague  Post  Office ....  120  00 

Summerside      do         400  00 


New  Brunswick. 

Jiathurst  Post  Office 

Carleton  (St.  John)  Post 

Office  

Chatham  Post  Office 


Dalhousie 

Fredericton 

Moncton 

Newcastle 

Portland 


do 
do 
do 
do 
do 


St.  John  Custom  House . . 

dt)       Marine  Hospital 

do        Penitentiary .... 

do       Post  Office 

do  Savings  Bank. . . 
St.  Stephens  Post  Office. . 
Sussex  do 

^^\)odstock  do 

Carried  forward  .  . . 


400  00 
400  00 
433  30 


15,240  50 


cts. 


400  00  i   15  40 
115  00: 

409  35 1    0  82 

15  OOj 

200  00; 


2,067  96   72  35 
500  00 


13  77 
10  95 


400  OOi    4  03 

400  00|  

400  00   11  36 


31  45 

9  95 

13  54 


400  00   10  74 


100  00 
130  OOl 
233  31 1 
400  00 
400  00 
400  00' 


24  98 

4  10 

13  75 

66  45 


1,820  04   35  11 

i    1  45 

450  00  

1,205  00 '   50  54 


Heating. 


0  66 


391  40 


*  cts. 


259  50 
74  21 ; 
97  02] 

84  00 
108  001 


912  59 

249  38 

116  92 
145  00 
166  00 
112  56 
149  15 
100  00 
136  00 
224  88 
210  00 


557  61 
71  50 

219  8() 


454  00 

34  47 
118  34 
190  00 
324  05 
197  82 
358  41 

30  07 

1,447  40 

598  30 

49  40 
607  95 
255  43 
132  50 
158  19 
194  75 


9,145  26 

[1891] 


Con- 
struction 

and 
Improve- 
ments. 


$     cts. 
578,358  31 

Lighting. 


Repairs,. 


$     cts. 
249,931  .50 


Staff 
and  Main-       Total? 
tenance. 


$     cts.  N     cts. 

142,995  04:    971,284  85 


Wate 


$     cts. 

221  42j 
"o'82i 


12  88 

9  20 

3,047  10 

51  40| 

214  80 

243  47 I 

23  21 


26  91 


1,188  87 
26  001 
42  84' 


40  75 


118 
63 
11 
441 
538 
276 


133 

266 

6 

2,149 

75 

501 

11 

160 


$     cts. 


Totals. 


33  34 


325  00 
91  00 


100  00 


279  41  30  00 

94  00  50  00 

328  15  72  00 


168 


12  00 


30  00 

167  50 


686  70 
46  89 


564  48 
17  02 
69  00; 


34  00 


$    cts. 


896  32 
222  55 
508  01 
99  00 
320  88 
9  20 

6,425  00 

891  78 

331  72 
902  24 
633  49 
112  56 
576  06 
100  00 1 
849  44; 
768  88, 
1,021  51 


75  3,760  89 
227  45 
676  24 


905  49 


265 

311 

459 

1,199 

1,317 

1,100 

30 

4,122 

913 

505 

4,577 

348 

1,103 

570 

822 


10,604  14   2,497  681  37,884  98;  971,284  85 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892- 


APPENDIX  No.  l— Continued. 


Naiiiw  of  Work. 


Con- 
struction 

and 

Iniprove- 

m«nts. 


Pl^BLlC  B\niA)Y^(.^^- Continued. 
Brought  forward 


I   Salaries 
of 
K  x  FEN  1 )  1 TU  It  K  ,  E  ngin  eers 

N    ACCOUNT  SERVJCES     |  &C. 

Mentioned — Con.        : 


Quebec. 


cts. 


Brought  forwai-d.    .  |    15,246  50 


Ayhner  Post  Office 

Coaticooke     do         

Hull  do         

Joliette  do 

Montreal  Custom  House. 

do        Drill  Hall 

do        Examining 

Warehouse 

Montreal  Immigration  Of- 
fice  

do       Inland  Revenue 

Office 

do      Post  Office..... 
<  ^ueVjec  Citadel  Buildings, 
do      Cullers'  Office .... 
Custom  House.. . . 
Examining  Ware- 
house  

Observatory 

Post  Office 

Slierbrooke  do         

Sorel  do        

St.  Jerome    do         

St.  John's     do 

St.  Vincent  de  Paul  Peni- 

tentiai'v 

Three      Rivers       Custom 

House 

Three  Rivers  Post  (3ffice  . 

Ontui'io. 

-Miiionte  Post  Office 

.\mherstV)urg  Post  Office. 


do 
do 


do 
do 


100  00 
400  00 
200  00 
400  00 
375  00 
540  00 

2,625  00 


Supplies 
for  En- 
gineers, 
&c. 


j>     cts. 
391  40 


17  40 
1085 


745  00 

1,105  00 

42  25 

540  00 

540  00 

1,140  00 


400  00 
400  00 
400  00 
350  00 


Barrie 

lielleville 

Berlin 

Brampton 

lirantfonl 

Brockvillc 

Cay\iga 

Chatham 

Col>ourg 

Cornwall 

Dnndas 

(ialt 

Cananoqui 


do 


(564  31 
400  00 


168  87 
400  00 
400  00 
()00  00 
400  00 
466  62 
600  00 
400  00 
50  00 
S50  00 
400  00 
400  00 


fyiistom  House 


400  00 


Can-icd  forward 


10 


32,148  55 


8  60 
4  15 


51  90 


34  09 

11  48 

46  98 

5  39 


24  61 

19  48 


()  25 
29  37 
25  04 

8  10 

21  60 
35  24 

12  97 
2  70 

13  35 
29 
13  25 


Heating. 


$  cts. 

9.145  26 

152  25 
219  00 
298  84 
152  74 
796  35 


2,008  30 

243  30 

277  63 

793  26 

214  75 

85  60 

1,345  00 

1,300  20 


5  ()0 


476  10 
331  05 
291  25 
399  63 
168  00 

1,574  91 

3^  79 
183  70 


95  25 
223  88 
244  50 
367  50 
280  37 
150  Oo 
278  16 
2()2  00 
143  7 
134  93 
236  00 
247  20 

31  50 
215  00 
118 


829  55  23,883  70 


.f   cts. 
578,358  31 

Lighting. 


$   cts. 

10,604  14 

11  89 
87  80 

438  05 
67  02 

589  76 


Staff 
Repairs,  land  Main- 
tenance. 


Totals. 


$  cts. 
249,931  50 


6.53  78 


232  36 

3,958  18 
204  12 


28  78 

29  70 


1,273  86 
505  25 
260  00 
160  00 
253  15 


2  29 
64 


1  Vo 

73  37 
250  40 
510  43 
110  75 

71  30 
315  80 
576  05 

13  17 
275  70 
146  55 
545  38 

88  96 
186  20 
141  00 


Watei 


$  cts. 
2,497  68 


40  00 
90  00 
50  00 

348  75 


1,071  20 


106  50 
1,009  41 


30  00 


44  00 
756  00 

37  50 
250  00 

40  00 


72  76 
60  00 


50  00 

108  75 

18  00 


8  00 
170  00 


45  00 


18  00 


22,731  77   6,921  55 


$   cts.  I    -S  cts.. 
142,995  04   971,284  85 


Total. 

$  cts. 
37,884  98 

264  14 

764  20 
1,026  89 

680  61 
2,109  86 

540  00 

6,358  28 

243  30 

1,361  49 

6,865  85 

461  12 

634  20 

1,947  93 

2,521  80 
44  00 
2,-505  90 
1,307  89 
1,212  73 
1,006  61 
816  54 

1,574  91 

1,161  76 
728  01 


272  12 

726  62 
969  94 

1,594  78 
809  12 
709  52 

1,237  20 

1,421  02 
209  62 

1,273  98 
812  30 

1,250  83 
120  46 
824  80 
259  75 


86,515  12|  971,284  85' 


[1891] 


')f)  Victoria. 


Sessional  Papers  (No.  8.) 


\ 
A.  1892 


APPENDIX  No.  I— Continued. 


Xaiix'  of  Work 


ITBLIC  HUILDINGS— Cow<«)M«'t/. 

Brought  forward 


Coii- 
I     struction 
I         and 
j    Improve- 
ments. 


$      cts. 
578,358  31 


Kepairs. 


I      Staff 
and  Main- 
I    tenancy. 


.1 

•15  cts.  I    $     cts. 
249,931  50  142,995  04 


KXPKNJ)ITLKE 

ON  ACCOUNT  Services 

M  ENTIONED—  Con . 

Ontario — Concluded . 

Brought  forward. . . 

Gananoque'Post  Office   .  . 
Goderich  do 

Guelph  do 

Hamilton  Custom  House . 

do       Drill  Hall 

do       Post  Office  .... 
Kingston  Custom  House,, 
do    Examining  Ware- 
house   

do    Inland     Revenue 

Office 

do    Military  College. 

do    Post  Office   

Lindsay        do 
London  Custom  House. .  , 
do      Post  Office   . . . 

Napanee        do         

Niagara  Falls  Post  Office. 
Orangeville  do 

Ottawa  Experimental 

Farm. 

do      Langevin  Block .  . 

do      Post  Office 

Pembroke  Post  Office .... 
Peterboro'         do        .... 

Port  Arthur      do         

Port  Colborne  do         

Port  Hope         do         .... 
Prescott  do  ... 

do  Custom  House. . . 
St.  Catharines  Post  Office. 
St.  Thomas  do 

Stratford  do 

Strath  roy  do 

Toronto  Assist.    Receiver 

General's  Office 

Toronto  Custom  House.    . 
do      Dominion   Build - 


Salaries 

of 

Engineen 

&c. 


$     cts. 
32,148  55 

100  00 
400  00 
400  00 
GOO  00 
360  00 
1,022  50 
4()  80 


do 


^  ings    

Examining  Ware- 
house   

do      Inland     Revenue 

Office 

dt)      Post  Office    

Trenton         do  

Windsor        do  


1,468  00 
125  74 
400  00 

1,000  00 
(500  00 
400  00 
400  00 
400  00 


5,848  57 


254  42 
400  00 


240  00 
400  00 
196  65 


400  00 
400  00 
600  00 
283  30 


640  00 


5,599  35 

5  36 

1,131  50 

400  00 

1,000  00 


Carried  forward...!   ,57,670  74  1,359  59 


Supplies' 
tor  En- 
gineers, 
&c. 


$    cts. 
829  55 


49  28 
38  01 


53 


21  00 
1  50 
19  30 
7  75 
18  45 
44  58 
11  90 


65  13 
'i6'65 


34  94 
18  55 
24  63 


14  33 

28  29 
21  00 
24  02 


12  15 


36  87 

2  50 
10  68 

4  00 

3  00 


Heating. 


$  cts. 
23,883  70 

76  00 
212  .50 
210  09 


1,010  00 
186  00 


76  13 
99  36 
574  56 
592  12 
154  00 
258  75 
173  19 

246  75 


329  66 
143  92 
17  50 
156  25 
223  50 
220  85 
131  25 
252  96 
348  60 
362  12 
192  29 


413  74 


805  36 

262  33 
720  34 
125  00 
453  50 


32,912  32 


Lighting. 


i  cts. 

22,731  77 

211  .50 

39  .56 

236  80 

134  30 


1,523  40 
103  80 


52  40 


421  40 
112  44 

301  85 
613  40 
103  80 
75  46 
145  98 

143  4(> 


258  45 

82  CO 

321  45 


27  30 

164  00 

7  00 


160  60 

374  10 

358  00 

13  47 

100  35 
107  00 


30  84 

195  76 

1,121  11 

343  00 

698  71 


31,314  46 


Water. 


$  cts. 
6,921  55 


28  08 


1,000  00 

76  80 

6  00 1 

157  72 


56  26  i 


105  00 
<)0  00 1 
77  231 
12  50i 


(5  00 j 


57  00 
40  83 
()3  00 


230  57 

884  82 

112  00 

199  11 
325  59 

'  82*20 


10,571  26 


'l\)tal. 


$     ct 
86,.515  12 

387  50 
701  ,34 
912  98 
734  30 
360  00 
4,563  43 
413  40 

6  00 

210  12 

1,468  00 

700  53 

613  30 

2,000  71 

1,873  27 

753  48 

791  29 

731  0 

390  21 

5,913  70 

258  45 

676  73] 

940  37 

17  50- 

458  49 

806  05 

449  13 

131  25 

884  89 

1,191  82 

1,404  12 

513  08 

100  35 
1,403  46 

884  82 

6,584  42 

()65  06 

8,309  22 

872  00 

2,237  41 


133,828  3' 


TotaU 


•S   cts. 
971,284  M.% 


971,284  8;> 


[1891] 
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55  Victoria. 


Sessional  Papers  (Xo.  8. J 


A.  1892 


APPENDIX  No.  l—Contijiued. 


Name  of  Work. 

Con- 
struction 

and          i  Repairs. 
Improve-    , 
ments.       ! 

Staff 
and  Main- 
tenance. 

Total. 

PUBLIC  BUII 

Brought 

.DINGS— Con/mww 
Forwai'd 

\, 

%     cts. 
578,358  31 

%     cts. 
249,931  50 

%     cts. 
142,995  04 

$     cts. 
971,284  85 

EXPENDITUKE 

ox  Account  Services 
Mentioned— (7oi(. 

Blanitoha. 

Brought  forward. . . 

])ranclon  p]xperimental 
Farm 

Salaries 

of 

Engineers, 

&c. 

Supplies 
for  En- 
gineers, 
&c. 

Heating. 

Lighting. 

Water. 

Total. 

%     cts. 
57,670  74 

$    cts. 
1,359  59 

%     cts. 
32,912  32 

58  38 

$     cts. 
31,314  46 

$     cts, 
10,571  26 

$     cts. 
133,828  37 

58  38 
100  00 

51  00 

110  00 
56  01 

826  15 

252  04 

502  72 

254  83 

123  00 

18  50 

7,037  49 

40  00 

52  50 
65  45 

75  00 
1,500  00 

40  00 
941  00 
248  55 

64  00 
220  10 
110  50 

45  00 

21  50 

18  25 

27  00 

201  50 
237  35 

do        Post  Office 

100  00 

Deloraine  Dominion  Lands 
Office 

51  00 

110  00 

56  01 

542  50 

231  25 

493  00 

123  25 

123  00 

18  50 

2,373  00 

40  00 

52  50 
65  45 

75  00 
40  00 

Minnedosa     D  o  m  i  n  i  o  n 
Lands  Office 

iSonri.s  Dom.  Lands  Office 

225  45 

20  79 

9  72 
100  33 

'  4320 

\Vinni])eg  Custom  House. 

15  00 

do      Dominion   Lands 
Office 

■ 

do      Examining  Ware- 
house   

do      Immigrant  .Shed. 

31  25 

do      Indian  Office  .... 

do      Intelligence  Office 

do      Post  Office 

•Stony  Mountain  Peniten- 
tiary   

2,888  75 

73  38 

1,109  16 

593  20 

North-  Went  Territories. 

Battlef(«-d  Domin.  Lands 
Office 

do         Registry  Office 

Hirtle     jJominion     Lands 
Office 

Calgary  Barracks  

do      Clerk   of    Works 
Office 



1,500  00 

do      Court  House 

51  00 

820  00 
248  .55 

64  00 
220  10 
110  50 

45  00 

21  50 

18  25 

27  00 

201  .50 
237  35 

70  66 

do       Doni.LandsOffice 

d(.       Immigrant  Build- 
ing  

flo       Mines  Office..    .. 

do       Registry  Office.. 

Cannington  Manor  Dom. 

Lands  Office   

lvlmoiit(jn    Crown    Lands 
Office,  &c... 





do          Dom.     Lands 
Office 





do          Registry  Office 
l''oit      Macleod      Custom 
House.  ,  . 



Indian  HeadKxp(!rimental 
J"'aiin 

Carried  forward.. 

12 

(»0.()5')  49 

1,498  97 

39,378  91 

34,349  91 

11,238  91 

147,126  19 

971,284  85 

55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX   No.   \— Continued. 


Name  of  Work. 


Con-        I 
struction 

and         I  Repairs. 
Improve     ] 
ments. 


I»UBLIC  BVlLDmaS—Concludni, 

Brought  forward     


EXPENDITUHE 

ON  Account  Services 
Mentioned-  Con. 

Xorth-Wcst  Territories— 
Concluded. 

Brought  forward. . . 

Leth bridge    Doni.    Lands 

Office 

Medicine  Hat  Intelligence 

Office 

Moosomin  Court  House . . 

I 'rince  Alber  t  Court  House 

do  Doni.  Lands 

Office   .. 
do  Registry 

Office..;. 
<;^u'Appelle   Dom.    Lands 

Office 

do        Immigrant 

Building. . . . 

Red  Deer  Dominion  Lands 

Office 

Regina  Court  House 

do     Dominion    Lands 

Office 

do     Oaol  and  Lunatic 

Asylum 

do      Lieut.  Governor's 

Residence 

do     Post  Office 

Touchwood   Dom.    Lands 
Office 


British  Columbia. 

Kamloops  Dom.  Lands 
Office 

Nanaimo  Post  Office 

New  Westminster  Fisher- 
ies Office 

New  Westminster  Post 
Office 

Victoria  Appraiser's  Office 
do  Custom  House. . . 
do      Post  Office 


,     Dominion  Buildings 
!     Ottawa  do 


Totals 

Carried  forward. 


Salaries 

of 

Engineers, 

&c. 


cts. 


(J0,65i)  49 


152  37 
400  00 


142  00 


861  66 
300  00 


600  00 


600  00 


98  00 


63,813  52 


Supplies 
for  En- 
gineers, 
&c. 


cts , 


1,498  97 


11  00 


81  58 


290  22 


1,881  77 


$    cts . 
578,358  31 


Heating. 


$    cts , 


39,378  91 


23 

55 

186 


4 

509 


174 


871 
273 


()  25 


4  75 
20  00 


3  50 
131  25 


192  24 
213  15 

3,767  04 


46,841  9/ 


[1891] 


Lighting. 


34,349  91 


22  ()0 


3  36 


18  93 


$    cts. 
249,931  50 

Water. 


Staff      ! 
and  Main-i       T(jtal, 

tenance.   I 


cts, 


11,238  91 


15  65 


226  20 


181  50 


35  85 
906  99 


35,745  34 


578,358  31 


36  00 


6  50 

119  84 

46  24 


11,463  14 


249,931  50 


$     cts . 
142,995  04 

Total. 


$    ct . . 


147,126  19 


25  50 


23 

208 
619 

50 

76 

29 


174 

2,009 

1,171 
273 


6  25 


4  751 
882  20 

3  50i 

912  75 I 

6  50 

347  93 

1,166  38 i 

3,767  04 1 
98  001 


•S     Ct.s . 
971,2X4  85 


I     159,745  74 


302,740  78|  1,131,030  59 
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55  Victoria. 


Sessional  Papers  (No.  (S.) 


A.  1892 


APPENDIX  No.  1— Continued. 


Name  of  Work. 


Biouyfht  forward. 


HARBOURS  AND  BREAKWATERS. 


Nova  Scotia. 


Arisaig  Pier 

Barrington  Passage  Pier 

Brule  Cove 

Broad  Cove 

Cariboo 

Cheticamp 

Chvu-ch  Point 

Cow  Bay  Breakwater 

Cribbin's  Point— Wharf 

Delap's  Cove  Pier 

Digby — New  Pier  at  the  Raquette 

do    old  Pier , 

Economy  Breakwater 

French  River  Pier 

Oreat  Village 

Georgeville  Wharf 

Halifax  (jl^raving  Dock — Subsidy 

Hampton  Pier 

Harbours  Generally 

Harbourville  Pier 

Ingonish  (South) , 

Irish  Cove 

•Toggins'  Breakwater 

Jordan  Bay  Breakwater 

Kennington  Cove  (Gabarous) 

L'Ardoise  Breakwater 

Lismore — Extension  of  Pier 

Little  Brook ;. 

Louis'  Head 

Mab<ju 

Margai-ee , 

Margaretville ' 

Merigomish 

Meteghan  River  Pier 

Moidart  Pier 

Ogilyy's  Wharf 

McNair's  Cove    

Parrsboro'  Pier . . 

Porter's  Lake  Pier 

Port  ( icorge  Pier 

Port  Hood  Pier .    .. 

Port  Latoui-  Pier 

Port  Maitland  or  (4reen  Cove 

River  Sissiboo  (im])rovement  to  channel,  St.  Mary's 

Bav  to  Weymouth) 

Kound  Hill..' 

Sand  River ' 

Sheet  Harbour 

Stony  r.sland 

South  Gut,  St.  Ann's 

Summerville  Pier  (Hant's  Co.) 

Tidnish ;:::; 

Vict<jria  Pier 

Walton 


Carried  forward. 


Con- 
struction 

and 
Improve- 
ments. 


$    cts. 
578,358  31 


G85  00 
3,199  32 


981  22 
2,185  76 


Repairs 


2,405  40 


2,199  92 

95  17 

290  81 

971  07 

10,000  00 


722  89 
1,993  65 


74  57 
2,068  06 


76  64 
3,730  14 
2,169  09 


590  28 


5,137  16 
5,424  92 


5,839  92 

1,968  84 
74  59 
8()  92 


1,126  07 
1,518  91 


2,111  53 
i' 515  05" 


14 


637,601  21 
[1891] 


$    cts. 
249,931  50 


626  57 
216  47 


100  81 
3,499  98 


24  49 

2,388  02 

111  56 


^21  00 
150  13 


2,184  56 
30  03 

800  00 


100  00 


398  67 

50  00 

265  19 


125  00 

349  99 

48  79 

200  00 


2,999  92 


150  00 


1,051  69 
"74  98* 


265,899  35 


Staff 
and  Main- 
tenance. 


%    cts. 
302,740  78 


Total. 


4,949  48 


307,690  26 


$    cts. 
1,131,030  59 


685  00 

3,199  32 

626  57 

216  47 

981  22 

2,185  76 

100  81 

3,499  98 

2,405  40 

24  49 

2,388  02 

111  56 

2,199  92 

95  17 

290  81 

971  07 

10,000  00 

21  00 

4,949  48 

150  13 

722  89 

1,993  65 

2,184  56 

30  03 

800  00 

74  .57 

2,068  06 

100  00 

76  64 

3,730  14 

2,169  09 

398  67 

50  00 

265  19 

590  28 

125  00 

349  99 

48  79 

200  00 

5,137  16 

5,424  92 

2,999  92 

5,839  92 

1,968  81 

74  59 

86  92 
150  00 
1,126  07 
1,518  91 
1,051  69 
2,111  .53  fl 

74  98 
1,515 


1,211,190 


55  Victoria. 


hfessioiial  Papers  (No.  <S.) 


A.   1892 


APPENDIX  No.  \— Continued. 


NiUM.-  of  Work. 


Brought  foiward 

HAKBOirKS  AND  BREAKWATERS— Cwt. 


Nora  Scotia — Coiicludcd. 


West  Chezzetcook . 

Wreck  Cove 

Y'arnjouth 


Prince  Edirard  Ishnu/. 


Auuundale  Pier 

1  )a\-  View  Pier 

BeifastPier 

Brae  Harbour  Breakwater 

Caiupbell's  Cove  Breakwater 

Casciniipec  Harbour 

Chai)el  Point  Pier 

Cliina  do  

( ieorgetown  Pier 

Harbours  generally 

Hickev's  Pier 

Hind's  Point  Pier 

Kier's  Shore  Pier 

Malpeque  Breakwater 

Miminegash      do 

New  London     do  ...      

X(jrth  Cardigan  Pier 

Pinette  Pier 

Port  Selkirk  Pier   

Pownal  Pier 

Red  Point  Pier   

Rustico— North  Breakwater ^ $912  48 

do        South  do  26  88 


Souris  East — Knight's  Point  Pier . 

Stevens'  Pier 

St.  Mary's  Bay  Pier 

Sturgeon  Pier 

Victoria 


Con- 
struction 

and 

Improve- 

nients. 


$    cts 
()37,601  21 


108  87 
700  99 


Repairs. 


Staff 
and  Main- 
tenance, 


Total. 


*     cts. ! 


$     cts.  I 


S    cts. 


265,899  85  |    807,690  26  1 1,21 1,190  H2 


56  06 

r72'87 


548  54 


Weir  Brunsirick. 

Canij)bellton  Ballast  Wharf 

Cape  Tornientine  Harbour 

Caraquet  Harbour 

Edgett's  Landing 

(Cray's  Island  Breakwater 

Harbours  gener-ally 

Kingston  Wharf,  Richibucto  River 

Oroniocto  Shoals  Shear  Dam,  repairs 

Riehil)ucto  Harbour 

River  St.  John,  Fredericton  to  Woodstock 
do  River  des  Chutes     do 

River  Tobique 

St.  John  Harbour,  Negro  Point  Breakwater. 

Shediac  Harbour 

Shipjieoan  Harbour 


2,032  82 

48,308  96 

433  72 

2,832  65 

1,122  25 


Carried  forward. 


1,912  82 


1,487  48 
1,499  82 
452  56 
300  00 
4,688  22 
2,837  55 
8,095  57 


715,852  96 
[1891] 


1,441  49 


85  Ao 
364  69 
39(>  77 


129  82 


372  62 

1,224  12 

200  00 


249  97 
118  24 
199  99 
247  14 
550  71 
393  50 
76  63 
198  71 


28  60 
700  69 

939  36 


3,()99  82 

199  96  i 

349  99 

87  50 

613  81 


499  95 


279,268  43 


1,562  41 


4,949  47 


314,202  14 


im   87 

700  99 

1,441  49 


85  00 

.364  ()!> 

396  77 

56  06 

129  82 

772  87 

372  62 

1,224  12 

200  0(> 

1,562  41 

249  97 

118  24 

199  99 

247  14 

550  71 

393  50 

76  63 

198  71 

548  54 

28  60 

700  69 

939  36 

3,699  82 

199  96 

349  99 

87  50 

613  81 

2,032  82 

48,308  96 

433  72 

2,832  65 

1,122  25 

4,949  47 

1,912  82 

499  95 

1,487  48 

1,499  82 

452  56 

300  00 

4,688  22 

2,837  55 

8,095  57 

1,309,323  53 
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55  \'ictoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  Xo.  1— Continued. 


Name  of  Work, 


Brought  forward 

ft  ARBOURS  AND  BREAKWATERS- 6W. 

Quebec. 


Agnes  Pier,  Lake  Megantic 

Anse  a  L'Eau  or  Tadousac  Pier.  ..    ... 

Arise  St.  Jean  Pier 

Eaie  St.  Paul  Pier 

Beauport  Pier 

Belceil  Pier 

Berthier  (en  bas)  Pier 

Boucherville  Pier   

Cacouna  Pier     

Cap  a  L'Aigle  Pier 

Cap  de  la  Madeleine  Pier 

Cedars  Pier . .    

Chicoutinii  Pier 

Coteau  Landing  Pier  (reconstruction).. 

Etang  du  Nord 

( iatineau  River 

( rrande  Riviere ...    _ 

(irosse  Isle  Quarantine  Station  Wharf 

Harbours  generally    

Kamouraska  Pier 

Lsle  Verte  Pier 

Laprairie  revetment  wall 

Les  Eboulements  Pier 

Levis  Graving  Dock 

Longueuil  Pier . 

Lourdes  Pier  (Lake  Megantic) 

Malbaie  Pier 

Montreal  Harbour 

do        Flood  Commission 

New  Carlisle  Pier 

Newport  River 

Piers  below  Quebec 

Pointe  a  Valois  Wharf — extension  .... 

Pointe  St.  Pierre — removal  of  reef 

Port  Daniel  Pier -. . . 

Rimouski  Pier 

Riviere  Beaudet 


improvements  at  Pt.kla  Carriere 


Champlain 

des  Prairies 

du  Lievre.. 

du  L(jup  (en  has) 

L'Assoniption 

McKinac 

Xicolet— harbour  of  refuge 

Ottawa    channel  at  Mille  I.sles 

( )uelle  Pier 

St.  Francois 

St.  Lawrence— ship  channel  between  Gaspe 
and  Montreal 

St.  Louis 

St.  Maurice — west  channel 

Yamaska 

ice  piers   

St,  Alphonse  (Bagotville)  Pier 

Ste.  Anne  de  la  P<;radt^ —dredging 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 

do 

do 

Sorel- 


16 


Curried  forward 


Con- 
struction 

and 
Improve- 
ments. 


Repairs. 


$    cts. 
715,852  96 


5,262  55 

300  00 

1,470  35 


3,200  00 
3,663  68 


1,000  00 


844  63 

1,506  96 

11,001  25 


893  83 

2,994  67 

658  58 


6,286  24 
9,592  91 


1,681  00 

.5,688  87 

450  00 


1,877  09 

1,500  00 

8,126  21 

9,993  83 

198  45 

200  00 

4,931  04 

40,019  14 

740  40 

899  23 

497  73 

.5,162  74 

975  37 


4,011  05 

121,342  02 
4,501  31 
1,50«J  00 


1,696  25 
2,597  73 


983,118  07 
[1891] 


$  cts, 
279,268  43 


77  25 

1,250  04 

999  42 


30  00 
531  86 


20  00 


264  51 

1,802  70 
4,060  00 


7,092  94 
'  74i'36 


62  48 


500  00 
40  52 


440  95 


Staff 
and  Main- 
tenance, 


$    cts. 
314,202  14 


1,494  28 


9,202  87 

i',666"86 


308,880  41 


145  00 


8,337  08 


5,605  31 


1,335  60 


12,520  19 


1,297  01 


343,442  33 


Total. 


§  ct^. 
1,309,323  53 


77  25 

1,250  04 

999  42 

5,262  55 

300  00 

1,645  35 

531  86 

3,200  00 

3,663  68 

20  00 

1,000  00 

264  41 

1,802  70 

4,060  00 

844  63 

1,506  96 

11,001  25 

7,092  94 

8,337  08 

1,635  19 

2,994  67 

658  58 

62  48 

11,891  .55 

9,592  91 

500  00 

40  52 

1,335  60 

1,681  00 

5,688  87 

450  00 

12,520  19 

1,877  09 

1.500  00 
8,126  21 
9,993  83 

198  45 

200  00 

4,931  04 

40,019  14 

1,181  35 

899  23 

497  73 

5,162  74 

975  37 

1,494  2S 

4,011  05 

121,342  02 

4.501  31 
1,500  00 

10,499  88 
1,696  25 
1,000  80 
2,597  73 

1,635,440  81 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  IS 92 


APPENDIX  No.  1  -Continued. 


Name  of  Work. 


Brought  forward 

HARBOURS  AND  BREAKWATERS  -Co/(<nmr(/ 
Qiwhcc — Concluded. 


Ste.  Anne  des  Monts  Pier .... 
Ste.  Anne  du  Saguenay  Pier  . 

St.  Anicet  Pisr 

St.  Faniille  Pier 

St.  Frangois,  Isle  d'Orleans.    . . 

St.  Jean 

St.  Laurent 

St.  Michel  de  Bellechasse  Pier 

St.  Simeon  Pier 

St.  Timothee  Pier 

Three  Rivers  Pier 

do  Harbour 

Tffois  Pistoles  Pier 


.  Con- 
struction 

and 
Improve- 
ments. 


Repairs. 


Staff 
and    Main- 
tenance. 


Total. 


$     cts. 
1)83,118  07 


5,000  00 
2,498  96 


6,263  56 


4,555  00 
998  47 

7,081  .SO 
746  98 

2,989  45 


1,528  03 


25,201  76 


219,646  53 
5,948  00 


Ontario. 

Beaverton  Harbour 6,475  4() 

Belleville  Harbour  Works 100  00 

do  Dredging.. 6,473  37 

Big  Bay,  North  Keppel 

Burlington  Bay  Channel 

Cobourg  Harbour 

Georgian  Bay— Removal  Robertson  rocks 

(roderich  Harbour 

Harbours  Generally 

Kaministiquia  River 

Kincardine  Harbour 

Kingston  (Graving  Dock 

do       Harboui' 

Kingsville      do      

Little  Current,  Lake  Huron 

Little  Nation  River 

Meaford  Harbour 

Midland       do 

Oakville       do       

Otonabee  River .... 

Owen  Sound  Harbour 

do  do      dredging  entrance  channel .  . 

Parry  Sound  Narrows   

Penetanguishene !       4^671  82 

Port  Arthur  Harbour |     36,990  38 

do  Elgin         do  i 

do  Hope         do  { 

Portsmouth       do  j 

Rideau  River,  dredging  North  Branch I       2,657  55 

River  Ottawa,  Narrows  above  Pembroke 1,516  25 

Rondeau  Harbour ! .    

Saugeen  River 

Southampton  Harbour 

Sydenham  River 

Toronto  Harbour 

Wiarton  Breakwater 


5,390  81 
5,500  00 
3,286  13 
7,721  08 

958  49 

1,.330  01 

30,459  60 

589  38 
4,320  44 


1,600  00 
5,966  20 
3,008  60 
95,009  35 
8,777  44 


Carried  forward 

8—2 


S    cts, 
308,880  41 


635  10 
999  30 

748  09 
500  82 


999  89 


2,065  00 
4^002  57 


600  00 
1^549  82 
"747'68 


1,000  00 
2,948  30 
1,091  81 


S    cts.  I  s    cts. 

.343,442  33  11,635,440  81 


702  04 


11,033  79 


2,000  00 


5,000  00 

2,498  96 
635  10 
999  30 
748  09 
500  82 

(),263  5(> 
999  89 

4,555  00 
9!>8  47 

7,081  30 
74(j  98 

2,989  45 


(5,475  4(; 

100  00 
6,473  37 
2,065  00 

702  04 
4,002  57 
1,528  03 

600  00 

11,033  79 

25,201  76 

1,549  82 

219,646  53 

5,948  00 

747  68 
5,.390  81 
5,500  00 
3,286  13 
7,721  08 

958  49 

1,330  01 

30,459  m 

589  38 
4,320  44 
4,671  82 
36,990  38 
1,000  00 
2,948  30 
1,091  81 
2,657  55 
1,516  25 
2,000  00 
1,600  00 
5,96t>  20 
3,008  60 
95,009  35 
8,777  44 


[1891] 


1,498,378  47  I   328,768  751      355,178  16    2,182,325  42 
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55  Victoria. 
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A.  1892 


APPENDIX   No.    1— Continued. 


Name  of  Work. 


Brought  forward . 


HAHBDUKS  AND  BREAKWATERS— Co/ic/i/c/ft/. 

Manitohd. 


Harbours  tJenerally 
Red  River,  Survey.. 


JVorth-  West  Territorial. 


Harbours  (xenerally. 
Wascaua  Dam 


British    Coluinhia. 


Colui 


ibia  River,  above  (iolden 

do  between  Revelstoke  and  Arrow  Lake 
do  mouth  of  Kootenay  River  and 
Boundary  line 

Coquitlam  River 

Cowichan  River 

Esquimalt  Graving  Dock 

Eraser  River  

Harbours  (xenerally 

Nanainio  Harbour-,  Removal  of  Nicol  rock 

New  Westminster  Wharf 

Nicomeckel  River 

Skeena  River.    

Victoria  Harlxmr 


H.\I!I?()IKS    (Jk.N'KKAI.I.V. 


I)redges,  repairs 

Dredging  Plant,  Maritime  Provinces, 
do  Quebec  and  Ontario 

do  Britisli   Columbia.  .  . 


.%  4, .590  75 
5,99<)  91 
4,714  70 


Con- 
struction 

and 
Improve- 
ments. 


Repairs. 


Staff 
and  Main- 
tenance. 


%    cts.  I  $    cts.  1  $    cts. 

1,498,378  -17     328,7(58  79      355,178  16 


$     cts. 
2,182,325  42 


4,037  79  I       4,037  79 
1,334  81  j        1,334  81 


4,989  97 
5,941  43 

5,417  99 

499  87 

1,000  36 

2,639  65 

21,162  47 


3,223  81  3,223  81 

133  74    133  74 


12,725  90 

'1,272"  45' 


4,982  61 


783  97 


503  00 
1,255  33 
(),032  51 


9,399  96 


28,(>r)9  42 


-I      15,305  30    .  . 


j)iM;D(iiN(;. 

Nova  Scotia. 

Cheticanjp $1,360  43 

Mabou  Harbour 5,117  16 

Pictou,  Dwyer's  Wliurf  ....  178  08 

^^  do      Market        do      6,(510  0(5 

Tatamagouche 2,967  70 

Tracadic 1,940  20 

Prince  Eihranl  Ishnul. 

Cascumpec ,"<!<    4(57  24 

(Jaurlii.-r's  (Mv^'k 7,208  48 


«18,173  63 


'^  7,675  72 


Curried   forwai'd 


.'i!  25,849  ?,l: 


1,568,109  02 


IS 


358,345  92  |   387,172  88  ;2,313,627  8| 


[1891] 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  No.  \— Continued. 


Xaiiif  (if  Work. 


J'.roiif^lit  forward     

DREDGING- 6^o/(c/«</(W. 

New  BruuKirick. 

Hamj.toii *1,0!)2  JI7 

Lainh's  Point 2,071  2(i 

Perrv's  Point .%148  43 

Richilnicto 811  10 


Con-        I 
struction  Staff 

and  Kcpairs.        and  Main- 

Improve-  tenancc. 

nients. 


i         *       cts. 
$25,84!)  35  1,5()8,10<)  02 


Generally  (printing) 

Total  Maritinie  Provinces 

Quchce. 

Beauharnoife *1,032  88 

Lachine. 836  65 

Lake  of  Two  Mountains.     . . .  2,749  ID 

( )ttawa  River,  Shoals,  &c.    .  924  15 

River  Nicolet 2,867  50 

River  Yamaska 4,725  67 

Ste.  Anne  de  la  Perade 3,946  50 

.St.  Placide,  Ottawa  River ...  416  73 

St.  Maurice,  West  Channel. . .  500  00 

(JKNKK.vi.r.v 2,678  15 


$  7,723  76 
26  29 

$33,599  40 


$20,677  42 


Ontario. 


Hownianville 

<  loderich   

Kincardine 

Newcastle   

( )t()nabe('  River 

( )ttawa  River     

Pickering : 

Point  Edward   (5,237  io 

Port  Albert    1,168  33 


285  00 

99  00 

1,002  13 

185  00 

953  40 
2,232  29 

484  38 


Port  Hope 

Rideau  River,  North  Branch 

Shannonville 

Trenton 

WhitV)y 

(•'enci-albi 


48  00 

188  00 

1,156  64 

2,993  69 

625  64 

5,016  65 


Mduitoha. 


Red  River 9,716  61 

White  Mud  River 5,284  93 


British  Columbia. 


jiVasor  River  .    . . 
A'ictoria  Harbour 


4,709  83 

....    9,975  83 


InxKH.vi.  Seuvice 


$22,675  25 


15,001  54 


14,685  66 
2,888  93 


Carried  forward. 


109,528  20 


8—21 


....  1,677,6.37  22 

[1891] 


$       cts.  $         cts. 

358,345  92      387,172  88 


358,  .345  92 


.387,172  88 


Total. 


2,313. 


cts. 
627  82 


109,528  20 

2,423,151)  02 
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A.  1892 


APPENDIX  No.  I— Continued. 


Name  of  Work, 


Con- 
struction 

and  Repairs. 

Improve- 
ments. 


i  $    cts. 

Brought  forward 1,677,637  22 


SLIDES  AND  BOOMS. 

Saguenay  District I 

St.  Maurice  District    

Ottawa  District .    . .  i 

Ottawa  River,  Mountain  slide $9,575  42  j 

Ottawa  River,  reconst'n  slide  Calumet  Falls j 

Ottawa    River,  reconstruction    works  Des  I 

Joachim,  &c i    ! 

Madawaska  River,   new   pier,  &c..    Little 

Rapids 2,939  54 

IVtewawa  River 4,089  53  I 

Black  Riv^r   240  71  j 

Coulonge  River 308  00  { 

Dumoine  River 1,628  00  1. 

( ratineau 2,452  09  I . 


74  21 


i  cts. 

358,345  92 


2,247  23 

6,638  78 


1,061  79 
9,050  41 

4,797  81 

333  74 
4,995  13 


Nf 


<tk 


21,233  29 
1,207  71 


COLLECTION  OF  SLIDE  AND   BOOM 
DUES. 


St.  .Maurice  District $1,257  32 

Ottawa  District    4,404  01 

Newcastle  District 190  58 


ROADS  AND  BRIDOES. 

OiiUtrio. 
Ottawa  Bridges,  &c. — 

Cartier  Square 

Chaudiere  Bridge 

do         New  Iron  Truss  Bridge .... 

do         J3ridge  Lighting 

Dufferin  Bridge 

Maria  Street  Old  Bridge     


505  08 
2,392  83  I 
2  50  ; 


do 


N( 


33  55 
29  96 


Nepean  Point  .... 
Wellington  Street 


1,622  70 


84  00 
5,470  49 


York  Bridge,  over  (irand  River 17,829  65 

North  ■W(>^t   Territories. 


Hatth'ford  Bridge,  over  Battle  River.  .  . 
Belly  River  l^ridge,  Lethbridge. 
liow  flo 

Old  .Man's  River  liridge,  Fort  Maeleod. 


9,204  30 

1(»,753  21 

40  00 

2.417  88 


Staff 
and  Main- 
tenance. 


$     cts. 
387,172  88 


1,080  56 
17,155  67 
24,900  35 


2,100  22 


5,851  91 


100  00 


8,518  41 


S      cts. 

2,423,156  02 


CajHSal.Ie 
(-heticanip 
Low  Point 
Meat  Cove 


20 


rKLK(;K.\l>H   LINES. 

Nam   Svotiii. 

.^      224  73 

598  81 

.50  00 

.      1,555  81 


2,429  35 


( 'ai  ried  f(t)\vard 


3,012  00 


*     2,429  35  11,749,530  05 
[1891] 


3,012  (10 


389,(>72  93  |   446,880  00   2,586,082  !t.s 


55  Victoria. 


Sessional  Papers  (No.  8  j 


A.  1892 


AP1?KNI)IX   No.  \— Concluded. 


N:iTn<'  of  Work. 


Hrouylit  forward *     2.42<>  35 

TELEdRAPH  LINES     Couehuir,!. 

Prince  Edmird  fshiud. 

Prince  Kdwurd  Island  and  Mainland   -Subsidy   ..    . 

HFeir  Bi'urDiicick. 

Bay  of  Fundy «   1,212  1)1 

Kscuminac 4.34  02 

(Jrand  Manan  and  Whitehead 

Island 1,136  bl» 

2,78.3  .50 


Quebec. 

.Vnticosti  Island— North   Shore 

Cable $  2,4,33  94 

(irosse  Isle  Quar.  Station  ....         493  92 

Magdalen  Islands. ...    2,117  09 

North  Shore    Towards  Pt.  aux 

Esquimaux 

do  East  Bersimis .      4,013  81 

do  West      do       .      3,171  20 

(Jknkhali.v 


12.229  96 
11,677  57 


Total  Telegraph  Lines,  Lower  St.  Lawrence. 

Onta7-io. 
Pelee  Island 

North-  West  Territories. 

Telegraj)!)  lines  generally 

British  Columbia. 

Ashcroft  and  Barkerville — Reconstruction. 
Bonilla  Point  and  Cape  Beale  to  Victoria 

Teleoraph  Service  Generally 

MISCELLANEOUS. 


Con 
struction 

and 
Improve- 
ments. 


Hepaii 


%    cts. 
1,749,. 530  05 


%    cts, 
389,672  93 


2,509  .53 


14,376  79 


2,301  13 


69  83 


87  40 


12,917  99 
3,1.52  95 


Agent  and  contingencies,  British  Columbia 

Surveys  and  Insi)ections 

doj    and  Plans  of  Government  properties     

E.xtra  Clerks  preparing  retui-ns  ordered  by  Parliament 


Totals 


N\  ORKS  AUTHORIZED  BY  SPECIAL  ACTS 
CF  PARLIAMENT. 


K^uebec  Harboiu-  Improvements 
Grand  Totals 


1,784,945  67 


50,600  00 


1,835,545  67 


Staff 

and  Mail 

tenance, 


'I'otitl. 


$    cts. 
446,880  00 


%    cts. 
2,-586,082  98 


1,946  (U;  1.94(1  {\{\ 


29,120  38 
217  66 

22,389  14 

5,3.34  65 


389,672  93 


9,460  61 


5,297  98 

15,752  30 

294  00 

109  00 

536,802  38 


389,672  93 


536,802  38 


2,509  53 

14,. 376  79 
2,301  13 

29,120  .38 
287  49 

22,476  54 


18,2.52  64 
3,152  95 

9,460  61 


5,297  98 

15,752  30 

294  00 

109  00 


2,711,420  98 

50,600  00 
2,762,020  98 


l^EPARTMENT   OF   PuBLIC    WoRKS, 

Ottawa.  5th  February,  1892. 

[1891] 


O.  DIONNE, 


Accountant, 
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APPENDIX  No.  2. 


REPORT 

ON 

PUBLIC  BUILDINGS 

THROUGHOUT  THE  DOMINION, 

FOR    THE    FISCAL    YEAR    ENDED    30th    JUJTE,    1891. 

BY 

THE  CHIEF  ARCHITECT. 


T)')  Victoria.  Sessional  Papers  (No.  8.)  A.  1892 


APPENDIX  No.  2. 


REPORT  OF  THE  CHIEF  ARCHITECT. 


Department  of  Public  Works,  Canada, 
Chief  Architect's  Office, 

Ottawa,  11th  .Tanuaiy,  1892. 

Sir, — I  have  the  honour  herewith  to  transmit  report  of  the  various  works  per- 
formed under  my  charge,  during  the  fiscal  year  ended  the  30th  .June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

THOMAS  FULLKR, 

Chief  ArcJiitect. 
K.  F.  E.  Roy,  Esq., 

Secretary,  Department  of  Public  Works. 


PROVINCE  OF  ^OVA  SCOTIA. 
ANNAPOLIS. 

POST  OFFICE,  &C.,  BUILDING. 

This  building  which  was  described  in  my  report  for  1889-90  has  been  completed, 
fitted  up,  furnished,  supplied  with  a  hot  water  heating  apparatus  and  occupied. 
Plans,  &c.,  prepared  and  work  superintended  by  this  Department. 
Clerk  of  works,  Mr.  Chas.  Jacques. 

Contractors  for  building  and  fittings.  Messrs.  Rhodes,  Curry  &  Co.,  Amherst,  N.S. 
Contractors  for  the  heating  apparatus,  Messrs.  Garth  &  Co.,  Montreal,  P.Q. 

ANTIGONISH. 

PUBLIC  BUILDING. 

Sundry  necessary  repairs  were  made  and  the  outside  of  the  building  repainted. 
Clerk  of  works,  Mr.  John  E.  Turnbull. 

DARTMOUTH. 

PUBLIC  BUILDING. 

Negotiations  for  the  pui'chase  of  a  site  are  in  progress. 

HALIFAX. 

DOMINION    BUILDING. 

A  granolithic  sidewalk  was  laid  completely  around  the  building. 

Repairs  were  made  to  the  heating  boiler,  the  plumbing,  basement  ceiling  and 
!  floor,  roofs  and  eavestroughs,  the  drains  were  cleaned,  the  incandescent  electric 
1  light  was  installed  throughout  the  ground  floor.  The  Marine  and  Fisheries  offices 
i  were  repaired,  painted,  renovated  and  carpeted.  The  Post  Office  Inspector's  office 
jwas  carpeted  and  the  furniture  repaired. 
I         Clerk  of  works,  Mr.  .John  E.  Turnbull. 

[1891]  25 
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EXAMINING    WAREHOUSE. 


ChantreB  and  improvements  wei-e  made  to  the  heating  apparatus.    The  ganger's 
office  was  added  to  and  improved,  and  the  roof  was  repaired. 
Clerk  of  works,  Mi'.  John  E.  Turnbull. 

IMMIGRATION    BUILDING. 

This  building  which  was  described  in  my  reoort  of  last  year  is  completed,  titted 
up,  furnished  with  electric  light  and  occupied. 

Plans,  kc,   prepared   and   work  superintended   by  J.  C.  Dumaresq,  architect. 
Halifax,  N.S. 
'      Clerk  of  works,  Mr.  I).  Grant. 

NAPPAN. 

EXPERIMENTAL    FARM    BUILDINGS. 

Since  the  date  of  my  last  report  the  plumbing  consisting  of  the  w.  c.'s,  sinks, 
&c.,  have  been  supplied  to  the  superintendents  residence,  under  the  supervision  of 
this  Department. 

NEW  GLASGOW. 

PUBLIC  BUILDING. 

Some  pointing  of  stonework  and  minor  repairs  have  been  executed.  Incan-i 
descent  electric  lighting  has  been  installed  in  the  offices,  and  electric  bells  and  speak- 
ing tubes  put  in  where  required. 

Clerk  of  works,  Mr.  John  E.  Turnbull. 

PICTOU. 

CUSTOM   HOUSE. 

Repairs  were  made  to  walls  and  roof,  and  to  the  interior  of  the  building  and 
heating  apparatus. 

Clerk  of  works,  Mr.  John  E.  Turnbull. 

QUARANTINE  STATION. 

The  groinds  were  enclosed  by  a  substantial  fence,  and  a  road  made  through  thej 
grounds  from  the  highway  to  the  hospital  building. 
Clerk  of  works,  Mr.  John  E.  Turnbull. 

SYDNEY. 

POST  OFFICE,  &C.,  BUILDING. 

This  building  is  completed  and  occupied. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 

Clerk  of  works,  Mr.  T.  E.  Burchell,  Sydney. 

(Jontractors  for  the  building,  Messrs.  Connor  k  Donald,  Moncton. 

Conti-actor  for  the  fittings,  Mr.  Konald  Gillis, 

Contractors  for  the  heating  apparatus,  The  Cape  Breton  Foundry  Company. 

TRURO. 

PUBLIC    BUILDING. 

The  i)ipe  furnace  being  out  of  repaii-  and  unsuitable  for  the  consumption  of  sofj 
coal,  was  replaced  by  two  sectional  hot  water  fui'naces.  Repairs  were  made  to  brick" 
work  ;  the  savings  bank  office  was  supplied  with  additional  fittings,  and  som 
internal  repairs  were  made. 

Clerk  ol*  works,  Mr.  John  K.  Turnbull. 
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WINDSOE. 


M)ST  OF  KICK  BUILDTXi;. 


Some  repairs  aiul  pointing  to  outside  and  repairs  to  inside  were  executed, 
The  ceilings  were  whitened,  walls  tinted  and  post  office  screen  varnished. 
Clerk  of  works,  Mr.  John  K.  Turnbull. 


PROVINCE  OF  KEW  BRUNSWICK 
BATHURST. 

PUBLIC  BUILDING. 

The  drains  were  overhauled  and  the  discharge  end  changed  and  protected  from 
dama«;e  by  ice  or  stoppage,  the  plumbing  was  improved  and  additional  ventilation 
provided;  storm  sashes  were  provided  for  tiist  flooj*. 

Repairs  were  made  to  heating,  pointing,  and  new  glass  dial  for  clock  and  fire 
buckets  supplied. 

CARLOTON. 

POST    OFFICE. 

Owing  to  the  action  of  the  spring  tide,  water  entered  the  cellar  and  caused  the 
settling  of  the  filling  and  falling  in  of  the  concrete  floor,  the  breaking  of  the  terra- 
cotta drain  pipes,. and  the  destruction  of  the  water  closets.  The  sewer  was  relaid 
with  4-inch  cast  iron  pipe;  a  new  water  closet  was  put  in  and  a  brick  arched  floor 
constructed. 

A  change  in  grade  of  street  necessitated  new  granite  steps  to  main  entrance. 

Works  carried  out  under  the  supervision  of  Mr.  W.  J.  McCordock,  C.  E. 

DALHOUSIE. 

POST  OFFICE. 

A  plentiful  supplj'  of  water  was  obtained  by  two  outside  wells  and  an  inside 
brick  tank  with  pipe  connections  and  pump;  and  all  necessary  plumbing,  basins,, 
sinks,  &c.,  were  furnished  and  connected  with  the  watei-  suppl}^  and  drainage. 

Works  cai'ried  out  under  the  supervision  of  Mr.  Jno.  E.  Turnbull,  clerk  of 
works. 

CHATHAM. 

Minor  damages  produced  by  neighbouring  Are  were  made  good  and  minor 
repairs  efl'ected  under  the  supervision  of  Mr.  Jno.  E.  Turnbull,  clerk  of  works. 

FREDERICTON. 

POST   OFFICE,    &C.,    BUILDING. 

The  hot  air  heating  apparatus  was  removed  and  replaced  by  a  hot  water 
apparatus. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 

Clerk  of  works,  Mr.  F.  S.  Hilyard. 

Contractors  for  heating,  Messrs.  Garth  &  Co.,  Montreal. 

MONCTON. 

POST    OFFICE. 

The  tubes  of  the  furnace  being  completely  worn  out  have  been  retubed  with 
brass  tubing,  under  the  supervision  of  Mr.  Jno.  E.  Turnbull,  clerk  of  works. 
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PAETRIDGE  ISLAND  (ST.  JOH^^). 

QUARANTENE    STATION. 

A  new  enclosure  fence  has  been  made  around  the  grounds,  the  hospitals  have 
ueen  whitened,  and,  in  part,  painted,  under  the  supervision  of  Mr.  Jno.  E.  Turnbuli, 
^•lerk  of  works. 

SACKVILLE. 

PUBLIC    BUILDIN(J. 

Negotiations  for  the  purchase  of  a  site  are  in  progress. 

ST.  JOHN. 

CATTLE  QUARANTINE. 

Sheds  and  fences,  in  accordance  with  the  requirements  of  the  Department  of 
Agriculture,  were  erected  at  the  Old  Penitentiary  grounds  for  the  cattle  quaran- 
tine service. 

CUSTOM    HOUSE. 

A  new  asphalte  floor  was  laid  in  boiler  room.  The  hoist  was  supplied  with 
larger  shafting,  new  mitre  gear  wheels,  new  platform  and  iron  braces  and  repaired 
throughout.  In  the  middle  of  the  building  the  Customs  Long  Eoom,  the  rooms  of 
landing  surveyors,  entering  and  clearance  warehouse,  gangers  and  tide  surveyors 
had  woodwork  set  up,  plastering  "repaired,  ceilings  cleaned  and  walls  and  woodwork 
cleaned  and  painted ;  and  in  the  south  wing  the  rooms  of  the  Marine  and  Fisheries 
Agent,  Inspector  of  lights.  Master  and  Mates  examination,  and  those  of  the  Steamboat 
inspector  and  Boiler  Inspector  treated  in  the  same  manner. 

Eepairs  were  made  to  signal  mast,  heating  and  y)lumbing,  electric  bells,  locks, 
hinges  and  furniture. 

Works  executed  under  the  supervision  of  Mr.  W.  J.  McCordock. 

MARINE  HOSPITAL. 

Repairs  were  made  to  sewer,  galvanized  iron  roof,  closets  and  urinals,  water 
pipes,  batteries,  bells,  &c.  The  gas  metre  was  changed  in  position.  Some  new  pipes 
were  put  in  hot  water  heating  furnace  and  a  portion  of  the  mains  in  basement 
covered  with  felt.  The  iron  roofs,  gutters,  cornices,  sashes  and  frames  were  painted 
and  the  front  door  varnished. 

Work  carried  out  under  the  supervision  of  Mr.  W.  J.  McCordock,  C.E. 

POST    OFFICE. 

Ventilating  pipes  were  provided  from  parcel  post  office  to  main  ventilating 
shaft.  The  two  inside  porches  of  side  doors  were  removed  and  an  enlarged  inside 
porch  to  main  entrance  provided.  Ten  water  closets,  obsolete  pattern,  were  remov^ed 
airl  replaced  by  others  of  improved  pattern;  new  urinals  on  all  flats  arranged  with 
acting  flush  tanks  were  put  in,  and  the  water  sup|)ly  to  basins  and  drinking  taps  was 
taken  directly  from  main  supply  pipe.  The  9''  terra-cotta  main  sewer  pipe  and  6'' 
branches  wei-e  removed  and  replaced  by  an  8''  cast  iron  main  with  cast  iron 
branches. 

liepairs  were  made  to  bells  and  speaking  tubes,  hose,  plumbing,  gas,  water  and 
steam  pipes.  The  Chief  Inspector's  office  was  furnished  with  chairs,  linoleum  and 
mats. 

Works  carried  out  under  the  supervision  of  Mr.  W.  J.  McCordock,  C.E. 

SAVINGS  IJANK. 


The  outside  brick  and  stonewoi'k  was  pointed.  New  iron  tops  were  fitted  oi 
chimney  and  painted.  The  wood  strips  were  removed  from  outside  of  sashes  and  th( 
glass  secured  with  points  and  putty.  The  division  wall  between  club  and  bank  pro 
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perty  and  the  wall  on  Canterbury  t^ti  eet  were  re])aired  and  pointed.  All  suBhes  and 
frames,  as  well  as  the  fla^i^staft',  wei-o  ])ainted.  The  inside  woodwork  was  set  up,  the 
plastering-  repaired,  the  ceilings  cleaned,  and  in  the  two  upper  flats  the  walls  and 
woodwork  were  cleaned,  painted,  grained  and  varnished. 

Eepairs  were  nuide  to  gas  and  water  pi])es,  and  new  blocks  and  halyards 
furnished  flagstaff. 

Works  carried  out  under  the  supervision  of  Mr.  W.  J.  McCordock,  C.E. 


PROVmCE  OF  PRINCE  EDWARD  ISLAND. 
CHARLOTTETOVVN. 

DOMINION  BUILDING. 

An    ii'on  enclosure  fence  was  put    up  around  the  grounds.    The  furnace,  drain 
:nul  tank  were  repaired  and  the  woodwork  painted. 
Supervising  architect,  Mr.  W.  K.  Han-is. 


PROVINCE  OF  QUEBEC. 
AYLMER. 

POST  OFFICE. 

A  tower  clock  was  placed  in  the  attic,  having  one  skeleton  dial  on  the  front 
gable;  the  facing  brick  having  in  some  cases  disintegrated,  were  taken  out  and 
replaced  by  new;  a  fireproof  safe  was  supplied  for  the  postmaster's  use,  and  the 
pump  repaired. 

Plans,  &c.,  prepared,  and  work  carried  out  under  th«  supervision  of  this 
Department. 

Conttactor  for  clock,  Mr.  E.  Chant-eloup,  Montreal. 

CHICOUTIMI. 

MARINE    HOSPITAL. 

The  drain  I'eferred  to  in  last  year's  report  was  continued  into  the  river  and  a 
cribwork  built  for  its  protection,  the  gi'ound  and  first  floors  of  the  covered  way  were 
painted  ;  a  new  stairway  of  84  steps  was  built  and  a  new  water  tank  provided. 

Work  done  under  the  supervision  of  this  Department. 

COATICOOK. 

PUBLIC  BUILDING. 

Storm  sashes  were  supplied  for  all  windows,  and  minor  repairs  executed. 
FRASERVILLE  (RIVIERE  DU  LOUP). 

POST    OFFICE,  \C.,  BUILDING. 

This  building  which  was  described  in  my  report  of  last  yeai-  has  been  in  progress 
since  then  and  it  is  expected  will  be  roofed  in  by  the  coming  autumn. 
Plans,  &c.,  prepared  and  work  superintended  by  this  Department. 
Clerk  of  works,  Mr.  Elz^ar  Mai'quis,  Fraserville. 
Contractor,  Mr.  Alfred  Lortic,  Quebec. 

GROSSE  ISLE. 

QUARANTINE  STATION. 

Weateni  Division. — Three   compartments  of  the  washhouse  building   each    24 
feet  by  24  feet  were  fitted  up  as   lavatories  and  one  compartment  18  feet  by  24  feet 
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Ub  a  laboratory.  Each  lavatory  compartment  contains  6  bath  i-ooms  and  8  water 
closets,  having  i^alvaiiizecl  iron  floor,  partitions  and  doors  and  galvanized  wire 
mesh  ceiling.  Th«  baths  are  connected  with  a  hot  water  tank,  supplied  by  a  hot 
water  heater,  and  the  baths  and  closets  with  cold  water  from  a  tank  supplied  by  a 
hand  pump.  The  laboratory  is  fitted  up  with  sinks,  tables,  shelving,  t^c.  A  fence 
81  feet  long  was  constructed  to  render  the  entrance  to  the  women's  comj^artment 
private. 

Two  semi-detached  kitchens  30  feet  by  10  feet  were  built  in  the  rear  of  the 
police  sergeant's  clock,  and  doors  of  communication  made  thereto  from  the  buildings. 
The  Protestaint  parsonage  and  outbuildings  were  repainted  outside. 

Middle  Division. — The  stairway  halls  of  the  superintendent's  residence  were 
painted  and  a  new  wardrobe  constructed  in  one  of  the  bedrooms. 

The  well  house  was  renewed. 

An  addition  was  made  to  the  kitchen  of  one  of  the  boatmen. 

Eastern  Division. — in  the  5  tenements  occupied  by  the  hospital  corps  the  plaster 
was  repaired,  the  walls  coloured  and  the  ceilings  whitewashed  and  the  inside  w^ood- 
work  painted  two  coats. 

A  wood  shed  24  feet  by  16  was  built  at  the  east  end  of  the  steward's  quarters, 
and  in  the  reai-  two  sheds  18  feet  by  12  feet  and  16  feet  by  12  feet  respectively. 

About  380  feet  of  enclosure  fencing,  including  two  small  gates,  were  constructed 
around  the  bleach  ground,  and  a  new  winter  sash  and  fi-ame  was  provided  foi'  the 
disinfecting  house. 

Plans,  &c.,  prepared  and  woi'k  carried  on  under  the  supervision  of  this  Depart- 
ment. 

Contractors  for  plumbing,  Mr.  Geo.  T.  Philips  and  Mr.  James  Maguire. 

Contractor  for  che  remaining  works,  Mr.  Ferdinand  Poitras,  Quebec. 

HULL. 

POST  OFFICE. 

The  internal  walls  were  tinted  and  the  ceilings  whitoned  ;  a  hot  water  system 
for  bath  and  sinks  was  put  in,  and  plumbing  repaired. 

LACHINE. 

POST  OFFICE,  &C.,  BUILDING. 

This  building,   which  was  described  in  my  report  for  last  year,  is  nearly  com- 
pleted and  tenders  are  about  to  be  called  tor  the  Post  Office  fittings. 
Plans,  &c.,  prepai'ed  and  work  supervised  by  this  Department. 
Clerk  of  works,  Mr.  Jos.  Mettayer,  Lachine. 
Contractor,  Mi*.  Jos.  Fit/.pati'ick,  Joliette. 

MONTREAL. 

CUSTOM  HOUSE. 

The  old  wooden  skylight  over  central  hall  having  become  leaky  and  dangerous 
was  replaced  by  one  of  iron.  Four  pan  closets  and  two  wash-out  urinals  were  taken 
out  and  replaced  by  closets  and  urinals  of  more  approved  pattern,  having  tiled 
floors  and  marble  divisions  between  urinals;  and  the  lead  w.  c.  pipe  was  taken  out 
and  replaced  by  heavy  cast  iron  pipe.  Owing  to  the  new  shed  darkening  the 
rotunda  of  the  Custom  house  and  the  engineer's  kitchen,  further  gas  fittings  had  to 
be  supplied.  A  new  speaking  tube  was  put  in  to  communicate  between  collector's 
oflice  and  surveyor's  office.     Minor  repairs  were  made  to  hardware,  plumbing,  ka. 

Superintending  architect,  Mr.  James  Nelson,  Montreal. 

EXAMINING    WAREHOUSE. 

The  .Mcdill  and  Common  streets  sidewalks  were  renewed.  New  wire  ropes  were 
j»ut  in  sioie  hoist  and  grocery  hoist;  hatches  and  cage  were  repaired,  and  new  oak 
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floors  put  in  di-iig  hoist  {iiid  dry  ,i»-o()ds  hoist  ;  Iho  fancy  <i;oods  hoiHl  was  provided 
with  a  new  steel  driiin  and  repaired,  and  a  now  siecd  shiift  with  extra  han^ei-  was 
pi-ovided  for  the  express  hoist.  The  elevator  <>aMi4ways  were  repaired  and  furnished 
with  new  angle  irons.  A  new  ash  wagiion  and  shoot  therefoi-  was  furnished  and  the 
track  altered  and  stayed  with  rods.  The  galvanized  iron  gutter  in  the  middle  of 
roof  was  renewed.  The  iron  drain  ])ipe  of  the  hardwai'c  department  was  renewed,  a 
new  heating  coil  was  put  in  for  the  assistant  appraiser  of  drugs  and  chemicals,  a 
new  galvanized  iron  tank  put  in,  and  minor  repairs  done  to  boiler  fittings,  plumb- 
ing, &c. 

Superintending  architect,  Mr.  James  Nelson,  Montreal. 

INLAND    REVENUE    OFFICES. 

Six  water  closets  of  obsolete  pattern  were  taken  out  and  replaced  by  others  of 
approved  pattern  with  ventilator  pipes,  &c.,  complete. 

To  prevent  dampness  and  entrance  of  watei-.  the  flooring  of  the  basement  was 
taken  up,  and  a  bed  of  conci'ete  made  and  double  wood  floor  laid,  involving  the 
taking  up  and  replacing  plumbing,  base,  &c.,  i-e-hanging  dooi-s,  repairing  plastering, 
cleaning,  tinting,  painting,  &c. 

Works  carried  out  undei-  the  supervision  of  Mr.  A.  Raza,  architect,  Montreal. 

POST    OFFICE. 

In  accoi'dance  with  a  request  from  the  Post  Office  Department  a  cast  iron  stair- 
wa}",  giving  a  more  direct  communication  between  basement  and  ground  floor,  was 
constructed,  and  the  unfinished  basement  was  altered,  fitted  up  and  furnished  for  a 
distribution  office. 

The  lai'ge  elevator  was  supplied  with  a  new  gangway,  new  valves  in  pump 
chambers,  new  spindles,  new  Peet  valve  and  new  wire  ropes;  the  valve  chest  was 
repaired  and  marline  put  on  stopper  rope.  The  letter  elevator  had  a  new  belt  and 
marline  on  stopper  rope.  In  inspector's  suite  a  new  urinal  was  put  in,  the  w.  c. 
cleaned  and  plumbing  repaired. 

Sundr3^  lepairs  were  made  to  drain  pipes,  gas  pipes,  water  pipes  and  plumbing. 

Superintending  architect,  Mr.  James  Nelson,  Montreal. 

QUEBEC. 

cullers'    OFFICE. 

Additions  were  made  to  the  heating  and  plumbing. 

CITADEL — HIS  EXCELLENCY'S    QUARTERS. 

A  new  summer  house  was  erected  on  the  tei-race  ;  the  floors  of  the  upper  room 
and  tennis  court  relaid  ;  the  inside  wood  woik  cleaned,  repainted  and  repaired;  the 
walls  I'epaired  and  papered  ;  new  cai-pets  were  supplied  for  drawing-room  and  pas- 
sage ;  a  movable  poich  was  built  at  entrance  ;  electric  bell  service  was  extended  ;  the 
band-room  was  enlarged  ;  repairs  were  made  to  plumbing  and  stoves ;  and  the  base- 
ment and  coachman's  quarters  were  distempered. 

A  tent  was  fitted  up  in  summer  house  on  terrace  ;  the  ball-room  was  decorated, 
and  repairs  made  to  I'ange,  furniture,  &c. 

Woi'k  done  under  the  supervision  of  this  Department. 

EXAMININ(J    WAREHOUSE. 

Masonry  around  windows  and  doors  and  the  setting  of  f/ames  were  pointed  in 
cement;  a  flagstaft',  with  hatch  and  railing,  wei-e  constructed  on  roof,  a  small  >ky- 
light  put  in.  the  plumbing  put  in  good  repair,  and  some  minor  work  done  to 
boiler,  c\:c. 

POST   OFFICE. 

Two  galvanized  iron  chimney  tops  to  furnace  flues  provided  ;  repairs  were 
made   to   the  money  order  and  stamps  safe  door,   plumbing   work,  ceiling  of  care- 
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takei"'s  rooms,  ^ii^  Hxturee  and  inspector's  office  fittings.     A  letter  and  newspaper 
shoot  was  put  in. 

EECHMOND. 

PUBLIC    BUILDING. 

Xeg-otiations  for  the  purchase  of  a  site  are  in  progress. 

ST.  HENEI. 

POST    OFFICE. 

A  eontj-act  for  the  erection  of  this   building  on  part  of  lot   1925,  Notre  Dame-  [F 
street,  was  entered  into  on  13th  October,  1890.     it  is  to  have  a  frontage  of  43  feet  6 
inches,  by  a  depth  of  33  feet  6  inches,  and  have  two  stories,  basement  and  cock  loft.. 
.The  front  and  flank  walls  are  to  be  stone  and  the  rear  wall   brick ;    the  partitions, 
floors  and  roof  to  be  of  wood.     The   ground  floor  is  to  be  occupied  as  a  Post  Office,  ! 
and  the  first  floor  as  caretaker's  apartments,  excepting  a  room  for  the  Inland  Eevenue  i 
and  w.  c.  i 

Plans,  &c.,  prepared  by  this  Department.  i 

Local  architect,  Mr.  Alph.  Raza,  Montreal.  j 

Conti'actors,  Messrs.  Frigon  <fe  Peltier.  ; 


ST.  HYACINTHE. 


POST    OFFICE,    &C.,    BUILDING.  ■ 

On  19th  May,  1889,  a  site  was  purchased  having  a  frontage  of  81   feet  6  inches  | 

and  133  feet  3  inches  on  Girouard  and  St.  Joseph  streets,   respectively,  and   on  19th  I 

.July,  1890,  a  contract  for  the  erection  of  the  building  was  entered  into.     The  build-  i 

ing  is  to  be  56  feet  by  48  feet,  and  have  a  sub-basement  and  basement  of  stone,  sui--  | 

mounted  by  two  stories  faced  with  stone  and  a  mansard  attic,  the  floors,  partitions  i 

and  roof  being  of  wood.     On  the  street  corner  is  to  De    a  square  tower,  16   by  16,  4  ! 

stories  above  ground.     The  sub-basement  is  for  the  furnace  and   fuel;  the   upper' 

basement  for  examining  warehouse,  gas  inspection  and  weights  and   measures;  the  I 

gi'ound  floor  for  the  post  office ;  the  first  floor  for  the  Customs  and  Inland  Eevenue  j 

offices ;  and  the  attic  for  caretaker's  apartments.  | 

Plans,  (fee.  prepared  by  this  Department.  j 

Clerk  of  works,  Mr.  Jos.  Chenette.  j 

Contractors,  Messrs.  Lortie  &  Naud.  i 

ST.  VINCENT  DE  PAUL.        > 

PENITENTIARY.  | 

\ 

The  following  works  were  carried  out  by  convict  labour  under  the  supervision  of 
this  Department.  j 

West  Dormitory  Wing. — This  building  has  been  supplied  with  steam  heating  j 
coils  connected  with  the  healing  boilers.  The  number  of  coils  appears  to  be  132  not  I 
120  as  stated  in  my  report  of  last  year.  { 

Boundary  TFa^/.— 550  ft.  lin.  of  this  wall  which  was  described  in  my  report  of  | 
last  3^ear,  are  built  together  with  the  wall  of  the  circular  angle  tower,  l6feetdiameter,  i 
to  contain  the  stairs  by  which  the  guards  are  to  scale  the  wall.  The  stone  was  brought  i 
froni  the  quarries  2  miles  distant,  for  its  speedy  delivery  4  large  derricks  and  5  j 
additional  tramway  trucks  were  made  and  used.  j 

JS/ort/i  Lodge  and  Gatehouse. — This  building  through  which  are  to  pass  all  supplies 
and  all  building  material  required  inside  the  gates,  which  is  to  contain  dwellings  for  | 
two  gatekeepers,  has  been  commenced  and  is  now  in  progress.  1 

Chaplain  and  Chief  Keeper's  Outbuilding.— A  stable  and  a  wood  shed  each   18  ft.. 
by  20  ft.  of  wood  have  been  built. 
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Fencing. — An  open  ])aling  fence  250  ft.  in  length  and  6  ft.  in  height  enclosing 
iihe  grounds  at  the  engineer's  quarters  being  beyond  repair  was  replaced  by  a  new 
■one  of  the  same  style,  and  a  fence  of  similar  height  about  the  back  grounds  and 
n-arden  of  warden's  residence  120  feet  in  length  of  which  was  built  dui-ing  this  fiscal 
year  and  150  ft.  in  the  previous  one. 

Water  Supj)ly. — To  supply  water  for  the  building  operations  and  for  bettei* 
Keating  the  workshops,  an  additional  30  H.  P.  boiler  was  supplied. 

Hospital. — A  sulphur  bath  and  w.  c.  were  ])ut  in. 

Repairs. — The  original  prison  buildings  and  old  outbuildings  were  extensively 
repaired,  the  tin  roof  covering  of  the  original  prison  building  and  that  of  the  smith's 
>hop  were  removed  and  replaced  by  galvanized  iron  and  the  outside  stone  walls 
)oiuted  in  cement. 

Painting. — The  window  and  door  frames,  8a8hes,door  and  all  exposed  woodwork 
)f  the  prison  buildings  and  the  exterior  Avoodwork  of  eight  dwellings,  known  as 
juards'  cottages,  have  all  been  painted,  and  the  exposed  ironwork,  such  as  window 
)arriers,  cell  doors,  steam-piping,  &c..,  were  japanned. 

The  eight  guards'  cottages,  owing  to  their  exposed  position  facing  the  north,  were 
lach  supplied  with  an  entrance  porch. 

'  Plans,  &c.,  prepared  and  work  supervised  by  Mr.  .Tno.  Bowes,  superintending 
.rehitect. 

ST.  JEEOME. 

PUBLIC   BUILDING. 

The  Customs  offices  were  fitted  up  and  furnished,  and   sundry    repairs   done  to 
lastering. 

THEEE  EIVEES,  PLATON. 

The  retaining  wall  was  repaired  arjd  pointed. 
Superintending  architect,  Mr,  J.  A.  Pothier,  Three  Elvers. 

THEEE  EIVEES. 

CUSTOM   HOUSE. 

The  shingled  roof  was  repaired. 

Superintending  architect,  Mr.  J.  A.  Pothier,  Three  Ei»vers. 

JOLIETTE. 

POST    OFFICE,    &C. 

The  Customs  offices  were  supplied  with  furniture;  a  portion   of  the  yard  was 
need  off,  and  some  usual  and  ordinary  repairs  executed.  • 

YALLEYFIELD. 

POST   OFFICE. 

A  building  was  leased  by  the  Department  and  altered  to  suit  the  requirements 
'the  Post  Office  Department,  under  the  supervision  of  this  Department. 
Contractors,  Messrs.  E^langer  &  Pr^fontaine,  Yalleyfield. 


etei. 


PROVINCE  OF  ONTARIO. 
ALMONTE. 

POST   OFFICE,    &C.,    BUILDING. 

This  building  which  was  described  in  a  previous  report  has  been  fitted  up,  tur- 
ned, supplied  with  a  heating  apparatus  and  occupied. 
Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 
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Clerk  of  works,  Mr.  Andrew  Bell,  Almonte. 

Contractor  for  the  construction  of  the  building  and  fittings,  Mr.  Eobert  Cameron 
Almonte. 

Conti'actors  for  heating  apparatus,  Messrs.  Dunlop  &  Chapman,  Pembroke, 
Ontario. 

BKAMPTON. 

POST    OFFICE,  &C.,  BUILDING.  I 

The  Customs  offices  were  fitted  up  and  furnished ;  gas  fittings  were  supplied 
arnd  a  granolithic  sidewalk  laid  on  the  street  front  under  the  supervision  of  thi; 
Department. 

BEOCKVILLE. 

PUBLIC   BUILDING. 

In  accordance  with  the  regulations  of  the  Board  of  Service  Commissioners  th 
w.  c,  urinals,  wash-basins,  sinks,  &c.,  were  separately  trapped  and  ventilated,  an* 
various  incidental  alterations  and  improvements  made  in  the  plumbing  of  thj 
building.  1 

CAELETON  PLACE.  | 

! 
POST  OFFICE,  CUSTOM   HOUSE  AND    INLAND  REVENUE  OFFICES. 

On  9th  December,  1890,  a  contract  was  entered  into  for  the  construction  of  thi 
building  on  part  of  lot  8,  section  D,  having  a  frontage  of  60'  by  a  depth  of  104'  6. 
The  building  is  to  be  of  stone,  two  stories,  basement  and  attics,  45'  by  48',  with  a  on* 
story  brick  annex  31'  by  21'  in  reai-,  and  having  the  flooi's,  partitions  and  roofs  c 
wood  The  basement  is  for  furnace  and  fuel  rooms,  the  ground  floor  of  main  bulk 
ing  for  Post  Office  purposes  and  the  annex  for  an  examining  warehouse. 

Plans,  &c.,  prepared  by  this  Department! 

Clerk  of  works,  Mr.  Andrew  Bell,  Almonte,  Ont. 

Contractor,  Mr.  E.  Cameron,  Almonte,  Ont. 

COBOUEG. 

POST  OFFICE,  CUSTOM  HOUSE,  &C. 

Further  works  of  plumbing  were  efi:ected  ;  hose  was  supplied,  and  arrangemen  i 
for  the  fitting  up  and  furnishing  of  the  Customs  offices  are  being  made. 

GANANOQUE.  | 

CUSTOM  HOUSE. 

Owing  to  the  offices  being  damaged  by  fire,  repairs  and  new  furniture  we 
required  and  supplied. 

GODEEICH. 


POST  OFFICE,  &C.,  BUILDING. 

Building  completed  and  occupied. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 
Supervising  architect  (since  decease  of  Mr.  G.  F.  Durand)  Mr.  Joseph  Henrj 
London. 

Clerk  of  works,  Mr.  Edward  Sharman,  Goderich. 
Contractors  for  building,  Messrs.  Tambling  &  Jones,  London. 
Contractors  for  heating  apparatus,  Messrs.  Garth  &  Co.,  Montreal. 


GUELPH. 

POST  OFFICE. 

The  basement  walls  were  kalsomined,  and  ordinary  and  usual  repairs  eff'ected 
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HAMILTON. 

POST    OFFICE,  <tC.,  BUILDING. 

Minor  i-epiiirs  were  made  to  examinin<^  warehouse  and  main  building  roof  ;  a 
now  cable  was  put  in  elevator  machinery;  a  pi^jjeon-hole  cane  was  supplied  examin- 
ing warehouse;  some  locks,  hini^e-i,  glass,  door-springs,  window-shades,  linoleum,  &c., 
were  supplied. 

OTTAWA. 


CENTRAIi    EXPERIMENTAL    FARM. 

During-  the  fiscal  year  the  following  buildings  were  constructed  : 

A  one-stoiy  wooden  dairy,  comprisirjg  a  working  room  30  ft.  by  18  ft.,  a  cheese 
room  20  ft.,  an  engine  room  9  ft.  by  10  ft.,  an  ice-house  24  ft.  by  18  ft.,  and  two 
lefrigerators  9  ft.  by  11  ft. 

An  engine  house  of  wood,  35  ft.  by  15  ft. 

A  one-story  wooden  piggery  81  ft.  by  24  ft.,  containing  a  feed  room  24  ft.  by 
20  ft.,  and  two  rows  of  seven  styes  each,  divided  by  a  passage. 

The  fence  on  the  line  of  the  railway  passing  through  the  farm  was  taken  down 
and  replaced  by  one  similar  to  that  enclosing  the  fai'm. 

General  repairs  were  made  to  building's  and  fence. 

Work  done  undei-  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  Wm.  Davidson. 

EASTERN    BLOCK,  DEI 

The  corridors  of  basement  and  first  floors  were  cleaned,  tinted  and  painted,  and 
the  covering  of  the  boiler-house  was  renewed. 

Works  carried  on  under  the  supervision  of  this  Department. 

GEOLOGICAL    MUSEUM. 

The  roofs  of  caretaker's  house,  store  room  and  woodshed  were  renewed  and  the 
walls  painted. 

GOVERNMENT   HOUSE. 

The  walls  of  the  conservatory  being  out  of  plumb  and  dangerous  and  the  plates 
decayed  new  ones  wei-e  placed  outside  of  them  and  connected  by  iron  rods,  by  which 
means  the  walls  were  made  upright  and  the  building  secure  from  spreading,  and 
posts  put  in  to  support  the  ridge  ventilator;  150  feet  of  plant  tables  which  had 
become  decayed  were  replaced.  (N"ote — The  word  "conservatory"  in  report  of  last 
year  should  have  been  "grapery.") 

625  lineal  feet  of  7  feet  fence  on  McKay  street  and  Bay  road  were  rebuilt. 

A  tile  drain  85  feet  in  length  was  laid  from  the  rear  of  the  Gate  Lodge  across 
the  roadway  to  edge  of  cliff  to  carry  off  surface  water. 

The  gravel  roof  of  the  studio  was  renewed,  the  bathroom  No.  10,  first  floor,  was 
divided  from  w.  c.'s  by  a  wood  partition  ;  the  plastered  ceiling  of  the  tennis  court 
sheathed  with  narrow  Y-jointed  pine,  painted  white. 

Fallen  portions  of  the  plastered  ceilings  and  cornices  were  made  good,  and  the 
brickwork  of  furnaces  and  outside  brick  walls  repaired. 

At  the  curling  rink  a  new  stair  was  built  from  ground  floor  to  refreshment 
room,  and  the  w^aiting  room  ceiling  sheathed  with  V-jointed  stuff,  stained  and 
varnished. 

The  front  wall  of  the  guard   room  being  decayed  was  taken  down  and  rebuilt. 

A  new  sanitary  closet  was  fitted  up  in  the  basement  of  the  cottage. 

At  the  stables  the  messroom  was  enlarged  to  double  its  former  size,  and  a  shed 
for  firewood  constructed. 

Partial  renewals  of  timbei-  of  Bay  road  bridge  and  sidewalks  of  ground  were 
made. 
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All  broken  glass  was  renewed  in  conservatories,  vinery,  and  buildings  generally, 
as  well  as  in  double  windows. 

Repairs  were  made  to  the  box  drain  of  stable,  the  toboggan  slide,  house  furni- 
ture, blinds,  curtains,  &c.,  &c. 

1,850  sup.  yards  of  distempering,  1,750  sup.  yards  of  painting,  and  1,150  sup. 
yards  of  papering  were  done  throughout  the  house,  cottage  and  stables;  665  yards  of 
new  carpet  were  supplied  and  laid  in  ground  and  first  floor  corridors  of  the  house 
and  in  oval  room  No.  1.  the  old  carpets  taken  up  being  used  elsewhere;  34  yards  of 
cocoa  matting  were  laid  in  passages,  and  24  rugs  and  mats  supplied.  All  the  carpets 
and  matting  throughout  were  taken  up,  cleaned,  repaired  and  i-elaid. 

A  large  quantity  of  china  and  glasswaie  was  provided  to  bring  the  stock  up  to 
the  standard,  and  the  remainder  of  the  dinner  china  formerly  used  sent  to  Quebec  for 
use  at  His  Excellency's  quarters  there. 

The  worn-out  articles  of  linen  were  replaced  by  others  ;  the  kitchen  coppers  were 
retinned,  the  flags  were  renewed  and  repaired  from  time  to  time  ;  loose  covers  in  cre- 
tonne were  provided  for  drawing-room  chairs,  and  some  lounges  and  chairs  recovered. 

The  lawns,  conservatories,  gardens  and  grounds  have  been  efliciently  kept. 

Work  carried  out  under  the  supervision  of  this  Department. 

Clerk  of  works.  Mr.  Wm.  Hutchinson. 

Contractors  for  maintenance  of  grounds,  &c.,  Messrs.  Sorley  &  Sims. 

major's  hill  park. 
The  contractor  having  maintained  the  grounds  to  the  satisfaction  of  this  Depart- 
ment a  further  contract  for  a  period  of  three  years  was  entered  into. 
Contractor,  Mr.  L.  Garello. 

PARLIAMENT    BUILDING. 

The  walls  of  the  Library  were  pointed.  The  skylights  over  House  of  Commons 
and  Senate  Chambers  were  repaired  ;  the  roofs  of  the  boiler-house  were  recovered 
and  the  w.c.'s,  &c.,  repaired,  under  the  supervision  of  this  Department. 

NEW    DEPARTMENTAL    BUILDINGS,    WELLINGTON  STREET. 

Eooms  for  the  occupation  of  the  Census  branch  of  the  Department  of  Agricul- 
ture wei'e  fitted  up  and  furnished,  and  furniture  supplied  to  the  Post  Ofiice  Depart- 
ment, the  Department  of  Indian  Afl^'airs  and  the  Department  of  Agriculture,  under 
the  supervision  of  this  Department. 

PARLIAMENT    GROUNDS. 

The  grounds  having  been  maintained   efficiently  and  to  the  satisfaction  of  this 
Department,  a  further  contract  for  a  period  of  three  years  was  entered  into. 
Contractor,  Mr.  N.  Eobertson,  Ottawa. 

PRINTING    BUREAU. 

The  Parliamentary  distribution  was  fitted  up  and  a  complete  electric  light 
plant  with  500  lights  installed. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 

Superintending  architect,  Mr.  J.  P.  M.  Lecourt. 

Clerk  of  works,  Mr.  H.  L.  Pinard. 

Contiactor  for  building  and  fittings,  Mr.  Jno.  E.  Askwith,  Ottawa. 

Contractor  for  electric  lighting,  Messrs.  Ahearn  &  Soper,  Ottawa. 

PUBIJC    BUILDINGS,    REPAIRING    STREETS,    &C. 

Scrannig,  cleaning  and  repairs  were  done  the  roadways  of  East  and  West  Canal 
Htieets,  Nepean  Point  roadway,  Wellington,  Bank,  Metcalfe,  Elgin  and  St.  Patrick 
BtrectH,  Major's  Hill  roadway,  Little  Sussex  street,  also  the  yards  of  the  Printing 
Huicau,  MuKcums,  Post  Ofiice  and  old  Pump  House.  The  sidewalks  and  crossings 
of  Wellington  street,  ("artier  Squaie,  St.  Patrick  street  and  at  the  Museums  were 
repaired;  the  grass  at  Geological  Museum  and  Cartier  Square  was  kept  clipped; 
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and  the  ashes  were  removed  from    the  L;uijj^evin  Block,   Museums   and   Printing 
Bureau. 

The  various  roadways,  sidewalks,  footpaths,  roofs  and  yards  were  kept  clear  of 
snow  during  the  winter. 

SUPREME    COURT   ADDITIONS. 

A  contract  was  entered  into  on  28th  October,  1890,  for  an  extension  of  the 
aforesaid  building  northerly  71  feet  in  length  by  47  feet  in  breadth,  the  extension 
to  be  two  stories,  basement  and  attic  and  corresponding  finish  and  detail  with  the 
present  building.  There  are  to  be  on  the  first  floor,  six  rooms  for  judges,  a  messen- 
ger's room  and  w.c.'s ;  and  on  the  ground  floor  a  waiting  room,  a  spare  room  and  a 
room  each  for  I'egistrar,  messengers,  reporters,  Bar  and  Attorney  General. 

Plans,  &c.,  prepared  by  this  Department. 

Contractor,  Mr.  Wm.  Stuart,  Ottawa. 

Clerk  of  works,  Mr.  J.  L.  Pinard. 

WESTERN    BLOCK,    DEPARTMENTAL    BUILDING. 

That  portion  of  the  attics  extending  northward  from  the  eastern  entrance 
5<tairway  was  partitioned  off,  forming  a  double  row  of  offices  separated  by  a  corridor, 
required  by  the  Mounted  Police  Department,  were  finished  and  furnished.  The  cor- 
ridors of  the  western  extension  were  cleaned,  tinted  and  painted,  and  the  cement 
floors  throughout  the  building  repaired.  The  roof  covering  of  boiler-house  was 
recovered. 

Works  carried  out  under  the  supervision  of  this  Department. 

VICTORIA   HALL. 

The  skylights  were  renewed  and  painted,  under  the  supervision  of  this  Depart- 
ment. 

OEILLTA. 

PUBLIC    BUILDING. 

Plans  are  about  to  be  prepared  by  this  Department  for  this  building,  which  is  to 
be  situated  on  the  northerly  75  feet  of  lot  No.  6  survej^,  measuring  75  feet  on  Peter 
street  by  105 feet:  a  site  presented  to  the  Government  by  the  Corporation  ofOrillia. 

PETEE  BOROUGH. 

CUSTOM  HOUSE. 

A  site  was  obtained  consisting  of  lot  No.  1  south  of  Charlotte  street  and  east  of 
George  street  measuring  80  feet  by  114  feet ;  and  on  26th  August,  1890,  a  contract  was 
entered  into  for  the  construction  of  a  Custom  house  building  thereon.  The  building 
is  to  have  brick  walls  with  stone  dressings  and  foundations,  and  consist  of  main  build- 
ing 34  feet  by  50  feet  having  two  stories,  basement  and  attic,  with  a  one-story  annex, 
31  feet  by  17  in  reai-.  The  basement  is  to  bo  for  furnace  and  fuel  rooms,  the  ground 
floor  for  Inland  Revenue  Offices,  examining  warehouse  and  water  closet,  the  first 
floor  for  the  Customs  Offices  and  the  attic  for  the  caretaker's  apartments. 

Plans,  &c.,  prepared  by  this  Department. 

Architect,  Mr.  Jno.  E.  Belcher. 

Contractor,  Mr.  Jno.  E.  Ask  with. 

PETROLEA. 

POST  OFFICE,  &C.,  BUILDING. 

A  site  has  been  purchased  on  the  corner  of  Petrolea  and  Wingfield  streets  with 
frontage  of  60  feet  and  150  feet  respectively. 
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PORT  AETHUR. 

POST  OFFICE.  ' 

;N'egotiations  with  a  view  to  obtain  a  site  are  now  in  progress. 
Plans  for   this   building  are  in  course  of  preparation,  and  it  is  expected  that 
tenders  will  be  called  for  at  an  early  date. 

PRESCOTT. 

POST  OFFICE,  CUSTOM    HOUSE  AND  INLAND  REVENUE  OFFICES. 

'Buildings  completed  and  occupied. 

Plans,  &c.,  prepared  and  work  superintended  by  this  Department. 
Clerk  of  works,  Mr.  David  Barr,  Prescott. 

Contractors  for  the  building  and  fittings,  Messrc>.  Cairns,  Ward  &  Steele,  Prescott. 
Contractor  for  heating  apparatus,  Mr.  EUswood  Smart,  Brockviile. 

SMITH'S  FALLS. 

PUBLIC  BUILDING. 

Negotiations  for  the  purchase  of  a  site  are  in  progress. 

STRATFORD. 

PUBLIC    BUILDING. 

Repairs  to  the  roof,  carpenter  work,  painting  and  masonry  were  made. 

ST.  THOMAS. 

POST  OFFICE,    &C.,  BUILDING. 

Repairs  to  plumbing  and  roof  were  etfected.  1 

Supervising  architect,  Mr.  W.  Whale.  ^'' 

TORONTO. 

CUSTOM   HOUSE. 

The  plumbing  throughout  was  remodelled,  sundry  works  in  connection  there- 
with and  minor  alterations  and  repairs  were  done  to  building  and  heating  apparatus. 
Supei'intending  architect,  Mr.  D.  B.  Dick. 

DRILL  HALL. 

Plans,  &c.,  for  this  building  are  in  grogress. 

EXAMINING   WAREHOUSE. 

Exhaust  pipe  was  extended  over  roof  of  building,  block  pavement  was  repaired, 
heating  coils  in  appraiser's  office  altered  and  sundry  general  repairs  were  effected 
under  the  supervision  of  Mr.  D.  B.  Dick,  architect. 

INLAND  REVENUE  OFFICES.  / 

Repairs  were  made  to  heating  apparatus,  connections  of  hot  water  boiler,  &c., 
under  the  supervision  of  this  Department. 

POST  OFFICE. 

The  heating  apparatus  mains  in  basement  were  taken  down  and  rearranged,  the 
building  was  wired  for  incandescent  electric  lighting;  the  interior  was  repainted  and 
cleaned  and  i-ekalsomined  ;  a  new  hardwood  floor  was  laid  in  main  office,  and  sundry 
altei-alions  and  repairs  etfected. 

Supervising  architect,  Mr.  D.  B.  Dick. 
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PROVINCE  OF  MANITOBA. 


BRANDON. 

EXPERIMENTAL    FARM    BUILDING. 

The  works  referred  to  in  my  report  of  hist  year  are  completed  and  the  buildings 
occupied. 

POST    OFFICE. 

This  building  is  nearly  completed,  and  is  furnished  with  a  hot  water  heating 
apparatus,  but  is  not  yet  fitted  up  or  furnished  for  occupation. 
Plans  and  specifications  prepared  by  this  Department. 
Superintending  architect,  Mi'.  W.  R.  Marshall,  Brandon. 
Clerk  of  works,  Mr.  F.  J.  Chubb. 
Contractor,  Mr.  James  Ilanbury,  Brandon. 

WINNIPEG. 

IMMIGRATION    BUILDING. 

On  3rd  September,  1890,  a  contract  was  entered  into  for  its  construction. 

The  building  is  80'  x  126'  8",  of  wood,  two  stories  and  attics,  with  a  kitchen  in 
rear,  and  liaving  a  stone  basement  under  all.  The  basement  is  to  contain  a  wash 
room,  a  fuel  room,  bath  rooms,  water  closets  and  store  rooms,  the  ground  floor  men 
and  women's  wards,  kitchen,  intelligence  oflfice,  agents  and  assistants  oflSces,  &c., 
the  first  floor  men  and  women's  wards,  dressing  rooms,  store  rooms  and  baggage 
rooms. 

Plans,  &c.,  prepared  by  this  Department. 

Eesident  clerk  of  woi'ks,  Mr.  D.  Smith. 

Contractors,  Messrs.  Parker  &  Charlesworth. 

POST  OFFICE. 

Additional  lock  boxes  were  supplied  ;  the  steam  boiler  in  basement  was  bricked 
in;  repairs  were  made  to  plaster,  painting,  &c.,  and  a  large  number  of  minor  works 
of  alteration  and  repairs  effected  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  D.  Smith,  Winnipeg. 

ST.  PAUL'S. 

INDUSTRIAL  SCHOOL. 

A  fire  protection  apparatus,  as  well  as  hose,  hose-reels,  &c.,  were  provided. 


NOPTH-WEST  TERRITORIES. 


CALGARY. 

BARRACKS. 

A  wash  room  was  formed  in  basement  and  a  drain  taken  therefrom  to  river. 
Clerk  of  works,  Mr.  H.  D.  Johnson,  Calgary. 

COURT   HOUSE. 

The  heating  apparatus  referred  to  in  my  report  of  last  year  was  completed  ; 
the  floor  of  the  boiler  room  was  lowered,  a  cesspit  and  drain  put  in  ;  the  Court 
room,  Sherift"s  ofiice,  Clerk's  oflice,  &c.,  fitted  up,  and  the  entire  building  furnished. 

Plans,  &c.,  prepared  and  work  supervised  by  this  Department. 

Clerk  of  works,  Mr.  H.  D.  Johnson,  Calgary. 

Contractor  for  heating  apparatus,  Mr.  W.  D.  McDonald,  Winnipeg,  Man. 
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INDIAN  HEAD. 

EXPERIMENTAL    FARM    BUILDINGS. 

Three  outside  latrines  were  built  ;  a  wiadmill  and  pump  was  supplied,  also 
materials  for  a  granary  and  a  stable. 

LETHBRIDGE. 

BARRACKS. 

The  hospital  kitchen  i-eferred  to  in  my  report  of  last  year  was  completed  ;  a 
tank  over  bath  room  with  hot  and  cold  water  service  was  put  in,  and  sergeants'  mess 
room  and  sergeant-major  and  quartermaster-sergeant's  rooms  were  lined  and  ceiled 
with  building  paper,  and  1  in.  dressed  lumber,  oiled  and  varnished. 

Plans,  &c.,  prepared  and  work  carried  out  under  the  supervision  of  this  Depart- 
ment. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Eegina. 

MACLEOD.  I 

BARRACKS. 

A  new  bake-oven  and  a  blacksmith  shop  were  built,  also  a  house  in   corral  west 
of  barracks.     The  south  end  of  quartermaster's  store  was  fitted  up  as  a  canteen  ; 
"  H  "  stable  walls  have  been  gutted,  new  floors,  divisions  and  doors  put  in  and  a  saddle 
room  wing  built,  and  "  D  "  and  "  H  "  Divisions'  barracks  were  re-sided.   All  the  works  ; 
were  done  by  police  labour,  under  the  supervision  of  this  Department.  | 


OUTPOSTS. 


A  one  and  one-half  story  stand-off  detachment  house,  24  feet  by  30  feet,  with 
kitchen  lean-to,  14  feet  by  14  feet ;  also,  saddle  and  oats  room,  14  feet  by  16  feet ; 
stable,  24  feet  by  72  feet;  latrine  and  hay  corral  were  built  by  police  labour,  under 
the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Eegina.  j 

MAPLE  CEEEK.  | 

MOUNTED    POLICE    BARRACKS. 

The  wing  of  a  proposed  new  hospital,  consisting  of  one  ward  16  ft.  by  30  ft.  of 
wood  on  a  stone  foundation,  to  be  used  as  a  surgery  and  bath  room  with  cellar  and 
tank,  a  kitchen  lean-to  12  ft.  by  18  ft.  and  a  sick  stable  22  ft.  by  32  ft.,  were  erected 
under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Eegina. 

MOOSOMIN. 

COURT  HOUSE. 

Building  completed  and  occupied. 

Plans  prepared  and  work  carried  out  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  Ctas.  Taylor,  Moosomin. 

Contractors,    Messrs.  Williams  &  Willoughby,  Eegina. 

POLICE  BAEEACKS  GENEEALLY.  ; 

"Various  and  numerous  repairs  and  renewals,  not  elsewhere  enumerated  in  thisj 
report,  were  carried  out  by  police  laboui*  at  the  Police  posts  at  Prince  Albert,! 
Battleford,  Fort  Saskatchewan,  St.  Albert,  Calgary,  Fort  Macleod,  Lethbridge,  j 
Maple  Creek  and  Eegina,  also  at  the  Wascana  dam,  under  the  supervision  of  this  ! 
Department.  j 
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QU'APPELLE. 

IMMIGRANT    BUILDING. 

The  court  loom  and  ofifices  referred  to  in  my  report  of  last  year  are  being  fitted 
up  in  thin  building  and  supplied  with  furniture,  stoves,  stovepipes,  flagpole  and  flag. 
Clerk  of  works,  Mr.  II.  J.  Peters,  Hegina. 

liECilNA. 

BARRACKS. 

An  elevated  tank  to  hold  50,000  imperial  gallons  for  fire  protection  has  been 
completed  ready  to  receive  water.  The  cellars  of  the  two  main  bairack  buildings 
were  refloored  with  2  in.  plank  and  gravel,  all  the  coal  shoots  enlarged  and  truss 
rods  of  girders  tightened. 

Plans,  &c.,  prepared  and  work  carried  out  under  the  supervision  of  this  Depart- 
ment. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

COUNCIL    CHAMBER — NEW  OFFICES. 

On  17th  June,  1890,  a  contract  was  entered  into  for  this  building,  which  is  now 
nearly  completed.  It  is  situated  on  the  Government  reserve,  consists  of  a  brick  building 
on  a  stone  foundation  86  feet  by  24  feet,  having  basement,  one  story  and  mansard, 
to  contain  in  the  basement  a  boiler  room,  a  fuel  room,  a  vault,  w.  c.'s,  and  store 
rooms;  on  the  ground  floor  the  offices  of  the  Lieutenant  Governor,  Finance  Depart- 
ment, Mr.  Gordon,  Mr.  Bourget,  clerks,  &c.,  and  two  vaults;  and  on  the  first  floor  two 
ofSces  for  Board  of  Education,  two  for  Public  Works,  one  for  Eecords  and  one  spare 
oflSce.  Drains  and  cesspit  have  been  provided,  and  plans  for  a  heating  apparatus 
prepared. 

^lans,  &c.,  prepared  by  this  Department. 

Resident  clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

Contractors,  Messrs.   J.  R.  Reilly  &  Co. 

COURT  HOUSE. 

The  arrangement  of  divisions  on  west  side  of  ground  floor  were  altered  by  taking 
down  partitions,  moving  back  vestibule  door  to  entrance  lobby  and  making  new 
entrance  to  the  offices  occupied  by  the  Dominion  Lands  officials  since  December,  1890. 
These  offices  have  been  provided  with  fittings,  carpets  and  heating  apparatus. 

The  old  stable  in  rear  of  the  building  has  been  fitted  up  as  a  caretaker's  dwelling. 

Works  carried  out  under  the  supervision  of  this  Department. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

GAOL  AND  LUNATIC  ASYLUM. 

The  soft  water  system,  the  boiler-house  and  the  two  pairs  of  cottages  mentioned 
in  my  report  of  last  year  were  completed,  the  cottages  being  occupied. 

A  boiler  plate  flooring  has  been  laid  on  top  of  ceiling  joists  of  prison  to  prevent 
escape  through  ceiling. 

Works  carried  out  under  the  supervision  of  this  Department. 

Clerks  of  works,  Mr.  H.  J.  Peters,  Regina. 

IMMIGRANT   BUILDING. 

Latrines  and  a  fence  6  feet  in  height  with  necessary   gates  to  enclose  property? 
were  erected  under  the  supervision  of  this  Department, 
Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

INDUSTRIAL  SCHOOL. 

A  system  of  water  supply  for  fire  protection  consisting  of  3  tanks  of  7,000  galls. 
capacity  each  were  constructed  in  roof,  supplied  by  a  force  pump  in  basement.  Lava- 
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tories  and  bath  rooms  for  boys  and  girls  were  fitted  up  ;  and  drains  and  cesspit,  as 
well  as  a  large  stone  pit  for  ashes,  &c.,  built. 

Plans,  etc.,  prepared  and  work  carried  out  under  the  supervision  of  this  Depart- 
ment. 

Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

NEW  RESIDENCE  FOR  THE  LIEUTENANT  GOVERNOR. 

The  heating  apparatus  was  put  in  and  the  building  is  being  furnished  ready  for 
occupation. 

The  Government  reserve  consisting  of  the  N.-W.  quarter  of  section  23,  township 
17,  range  20,  west  of  2nd  meridian,  was  enclosed  with  a  woven  wire  fence  having 
cedar  posts. 

Plans  prepared  and  work  cari'ied  out  under  the  supervision  of  this  Departments 

Clerk  of  works,  Mr.  H.  J.  Peters,  Regina. 

Contractor,  Mr.  Wm.  Henderson,  Regina. 

WHITEWOOD. 

IMMIGRANT    BUILDING. 

This  building  has  been  fitted  up  with  benches,  tables,  cots,  stoves,  stovepipes^ 
lamps,  &c.,  &c. 


PROVII^CE  OF  BRITISH  COLUMBIA. 


AGASSIZ. 

EXPERIMENTAL    FARM. 

On  28th  February  last  a  contract  was  entered  into  for  the  erection  of  aSu;perin- 
tendent's  residence,  which  is  now  completed  and  occupied.  It  is  a  wooden  building 
consisting  of  two  stories,  basement  and  attics,  having  on  the  ground  floor  a  staircase 
hall,  a  sitting  room,  a  dining  room,  an  ofiice,  a  kitchen  and  a  shed,  on  the  first  floor 
4  bedrooms  and  in  the  attic  3  bedrooms. 

Plans,  &c.,  prepared  by  this  Depaitment,  woi'k  supervised  by  Mr.  F.  C.  Gamble, 
C.  E. 

Clerk  of  works,  Mr.  Joseph  Brown. 

ALBERT  HEAD. 

QUARANTINE.  STATION. 

A  desk  was  supplied  to  the  quarantine  officer. 

KAMLOOPS. 

INDIAN  INDUSTRIAL  SCHOOL. 

The  interior  has  been  wainscotted  and  minor  repairs  executed,  under  the  super- 
vision of  Mr.  F.  C.  Gamble,  C.  E. 

NANAIMO. 

POST   OFFICE,  &C. 

Furniture  was  supplied  to  the  Customs  Offices,  and  trifling  repairs  to  locks,  &c.,j 
off'ected  under  the  supervision  of  Mr.  F.  C.  Gamble,  C.  E. 

NEW  WESTMINSTER. 

PUBLIC    BUILDING. 

Preparations  for  the  enlargement  of  the  Post  Office  room  were  made,  but  owinsl' 
to  unforeseen  circumstances  the  works  have  not  been  carried  out.  A  stove  wsn 
supplied  to  the  Fisheries  Office,  and  some  broken  glass,  &c.,  replaced. 

Works  carried  out  under  the  supervision  of  Mr.  F.  C.  Gamble,  C.  E. 
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VANCOUVER 

IMMIGRATION    BUILDING. 

Beds,  stretchers,  tables,  chairs,  stove,  &c.,  have  been  furnished. 

.  POST    OFFICE,    &C.,    BUILDING. 

On  27ih  October,  1888,  a  site  vvas  purchased  on  the  corner  of  Pender  and  Cxra- 
velle  streets,  having  frontages  of  130  feet  and  75  feet  respectively,  and  on  2nd  August, 
1890,  a  contract  was  entered  into  for  the  construction  of  the  building.  There  is  to 
a  3-8tory  and  basement  stone  main  building,  L  shaped  in  plan,  81  feet  by  64  feet, 
and  a  one-story  and  basement  annex  in  rear^  35  feet  by  55  feet.  The  basement 
under  main  portion  is  to  be  divided  by  brick  partitions  and  be  used  for  furnace 
room,  fuel  room  and  Post  Office  storage ;  the  basement  under  the  annex  for  bonded 
i^oods.  The  ground  floor  of  the  main  building  is  to  be  the  Post  Office,  and  that  of 
the  annex  the  examining  warehouse ;  the  first  floor  is  to  contain  the  offices  of  the 
Customs,  Inland  Revenue  and  Pose  Office  Inspector,  and  the  second  floor  offices  not 
yet  distributed.  There  are  to  be  brick  vaults,  one  on  the  ground  floor  for  the  Post 
Office,  and  two  on  the  first  for  the  Inland  Revenue  and  Custom  House. 

Plan  prepared  by  this  Department. 

Resident  architect,  Mr.  0.  Osborn  Wickenden,  Vancouver. 

Contractor,  Mr.  A.  E.  Carter,  Vancouver. 

VICTORIA. 

"  C  "    BATTERY    BARRACKS. 

A  contract  was  entered  into  on  31st  December,  1890,  for  the  erection  and  com- 
pletion of  guard  house,  entrance  gate,  cook  house,  married  men's  quarters  and 
canteen,  all  of  which  were  completed. 

Officers'  quarters  had  water  laid  on  and  taken  into  kitchens,  a  urinal  fitted  up 
and  electric  bells  put  in ;  lumber  was  supplied  for  sidewalk,  and  metal  and  gravel 
for  road ;  3^^  acres  of  barrack  property  was  cleared,  grubbed  and  ploughed ;  the 
property  was  fenced,  and  cupboard,  ranges,  iron  shelving,  hose  and  hose  reels  were 
supplied. 

Plans,  &c.,  prepared,  and  work  supervised  by  this  Department. 

Supervisor,  Mr.  F.  C.  Gamble,  C.E.,  Victoria. 

Contractor,  Mr.  Geo.  Macfarland. 

GEltTERALLY. 

^  Usual  and  ordinary  repairs  and  minor  alterations  were  executed  ;  sundry 
atticles  of  furniture  and  fittings  were  provided,  cleaning,  colouring,  painting  and  other 
improvements  effected  to  a  large  number  of  buildings  not  herein  referred  to. 

ENGII^EERS,  ENGIISrEMEIS",  FIREMEI^,  &c.,   PUBLIC   BUILDI:N'GS. 

The  various  engineers,  enginemen,  firemen  and  caretakers,  and  the  heating 
japparatus  of  Dominion  Public  Buildings,  with  the  exception  of  those  at  the  various 
jpenitentiaries  and  the  military  buildings,  are  under  the  control  of  this  branch  of  the. 
jDepartment,  and  number  120  in  addition  to  the  Staff  of  Ottawa  buildings. 

HEATi:^G  DOMIOTOK  BUILDINGS  (FUEL). 

Tenders  were  invited  by  public  advertisement  for  the  supply  of  coal  at  115  of 
the  public  buildings,  and  coal  and  wood  supplied  to  over  115  buildings  in  all. 
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WATER  FOR  DOMINIOIsr  BUILDIE'GS. 

The  water  supply  for  the  various  public  buildings,  excepting  at  Ottawa,  and  th. 
penitentiarias  and  military  buildings,  is  controlled  by  this  branch  of  this  Depart 
ment ;  61  buildings  at  40  localities  have  water  services  connected  with  the  watei 
supply  of  the  local  water  works  companies,  the  remainder  being  in  general  suppliec 
with  wells,  pumps  and  tanks. 

LIGHTING  DOMINION  BUILDINGS. 

The  lighting  of  the  various  Dominion  buildings,  excepting  at  Ottawa,  and  thi 
penitentiaries  and  military  buildings,  is  under  the  control  of  this  branch  of  th( 
Department.  Of  these  buildings  63  were  lighted  by  gas,  19  by  incandescent  electri( 
light,  2  by  gasoline,  1  by  natural  gas,  and  the  remainder  by  coal  oil,  while  atsevera 
of  the  last  mentioned  the  entrance  is  illuminated  by  an  arc  light  outside. 
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APPENDIX  No.  3. 


Department  of  Public  Works  of  Canada, 

Chief  Engineer's  Office,  Ottawa,  25th  January,  1892. 
SiR^ — I  have  the  honour  to  transmit  hei'cwith  a  report  on  the  works  performed 
in  the  different  harbours,  &c.,  throughout  the  Dominion,  during  the  fiscal  year  ended 
30th  June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

LOUIS  COSTE,  Acting  Chief  Engineer. 
E.  F.  E.  Roy,  Esq.,  Secretary,  Public  Works  Department,  Ottawa. 

In  No.  125938. 

PEINCE  EDWAED  ISLAND. 

annandale  pier. 

Annandale  Pier  is  in  King's  County,  and  is  situated  on  the  north  side  of  Grand 
River,  near  its  entrance  into  Bough  ton  Bay.  It  is  distant  14  miles  by  road,  south 
from  Souris,  the  eastern  terminus  of  the  Prince  Edward  Island  Railway,  and  is  the 
shipping  place  for  a  lai'ge  agricultural  district. 

The  pier  is  not  much  exposed  to  the  force  of  the  sea,  owing  to  the  existence  of 
a  "  bar"  at  the  mouth  of  the  river,  but  it  is  very  much  exposed  to  the  running  ice  in 
the  spring,  and  to  the  ravages  of  the  teredo,  which  is  very  destructive  in  the  river. 

Since  its  assumption  by  the  Department,  it  has  received  extensive  repairs,  prin- 
cipally in  close-piling  along  the  channel  face. 

During  the  last  year  a  small  amount  was  expended  in  replacing  the  planking  on 
the  pier  head  where  required,  in  strengthening  the  short  span  in  the  approach,  and 
in  levelling  up  the  approach  with  gravel  and  sand. 

bat  view  pier. 

Bay  View  Pier  is  situated  on  the  eastern  side,  and  near  the  mouth  of  the  Hope 
River  which  enters  New  London  Harbour,  about  3J  miles  to  the  south-east  from  its 
entrance. 

This  pier  is  not  exposed  to  any  heavy  sea,  but  the  extreme  high  tide  of  the  1st 
December  ult.,  which  with  the  prevailing  gale  caused  so  much  damage  elsewhere, 
rose  to  some  18  inches  above  the  top  of  the  work,  washed  out  the  brush,  stone  and 
day  filling  in  part,  leaving  the  structure  almost  unballasted,  and  in  this  condition  it 
was  partially  lifted,  breaking  the  bolts  which  secure  the  pile  fenders  to  the  work,  or 
splitting  the  heads  of  the  piles,  and  had  it  not  been  for  the  piles  around  the  work, 
the  hti'ucture  would  undoubtedly  have  floated  off. 

The  woi'k  of  repair,  &c.,  consisted  first  in  rebuilding  the  top  of  the  outer  end  for 
a  distance  of  40  feet,  to  an  average  depth  of  5  feet  and  in  placing  14  new  pile  fenders 
around  it;  second  in  rebuilding  the  top  on  60  feet  of  the  pier,  inside  of  the  outer 
end,  to  a  depth  of  2  feet. 

BELFAST  pier. 

Belfast  Pier,  Queen's  County,  is  situated  on  the  south  side  of  Orwell  Bay,  about 
one  mile  distantfrom  the  village  of  Eldon. 

This  pier  is  600  feet  in  length  and  from  24  to  35  feet  in  width,  with  an  L  at 
the  outer  end  105  feet  in  length.28  feet  wide,  giving  a  channel  face  of  140  feet.  Ex- 
cepting two  small  openings,  the  work  is  constructed  with  square  timber  faces, 
the  inner  end  for  a  distance  of  390  feet  being  filled  in  with  brush,  stone  and  clay, 
while  the  outer  end  and  the  L  ^.re  flooi-ed  over. 

Since  its  assumption  by  the  Department  the  outer  end  and  the  Lj  ^s  well  as  the 
inner  end  for  a  distance  of  150  feet,  have  been  put  in  thorough  repair. 

During  last  season  work  was  done  in  the  way  of  renewing  the  top  of  a  portion 
of  the  inn^r  end,  for  a  distance  of  185  feet  to  a  depth  of  from  2  to  3  feet,  by  placing 
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new  face  timbers,  cross  ties,  longitudinals,  cap  and  fenders,  and  by  filling  in  the  top 
Avith  brush,  stone  and  clay. 

Campbell's    cove  breakwater. 

Campbell's  Cove,  King's  County,  is  situated  on  the  north  coast  of  the  Island, 
about  nine  miles  west  from  East  Point,  and  14  miles  distant  from  Souris,  the  eastern 
terminus  of  the  Prince  Edward  Island  Railway. 

In  1872,  the  Provincial  Govei-nment  constructed  a  detached  breakwater  300 
feet  in  length  and  30  feet  wide,  on  the  reef  which  extends  out  from  the  western  end 
of  the  cove,  foi-  the  protection  of  small  fishing  vessels  and  boats. 

During  1882-83  the  Department  repaired  the  old  structure,  raised  it  2  feet  in 
height,  connected  it  with  the  shore  (a  distance  of  70  feet),  and  constructed  an 
extension  thereto,  250  feet  long  and  20  feet  wide  on  top,  making  its  total  length  620 
feet.  The  whole  work  is  constructed  of  square  timber,  the  faces  of  the  old  portion, 
and  of  the  connection  with  the  shore  are  built  plumb  ;  the  extension  has  a  timber 
slope  of  1  to  1  on  the  seaward  side. 

A  small  amount  was  set  apart  for  repairing  the  damaged  timber  slope,  during 
the  last  season,  but  the  work  was  scarcely  commenced  when  the  place  was  visited 
by  a  terrific  gale  accompained  by  an  extreme  high  tide,  which  entering  through  the 
broken  face,  lifted  the  top  and  otherwise  damaged  the  structure  to  a  great  extent. 
The  amount  was  used  in  saving  the  materials  which  was  scattered  around  the  Cove. 

CARDIGAN    (north)    PIER. 

North  Cardigan  Pier,  King's  County,  is  on  the  north  side  of  the  Cardigan  River, 
near  its  entrance  into  the  bay  of  the  same  name,  and  is  distant  about  6  miles  from 
Cardigan  Bridge,  the  head  of  navigation  and  a  station  on  the  Prince  Edward  Island 
Railway. 

Its  total  length  is  383  feet,  and  it  consists  of  a  shore  abutment  and  seven  blocks 
with  intervening  openings,  the  latter  being  spanned  over  and  planked.  It  is  from 
23  to  25  feet  wide  out  to  the  oucer  block,  which  has  a  width  of  32  feet.  The  shore 
abutment  is  100  feet  in  length,  the  blocks  from  19  to  2 )  feet,  and  the  spans  from  14 
to  26  feet  long.  The  abutment  and  all  the  blocks  are  constructed  with  squared 
timber  faces,  filled  in  with  brush,  stone  and  clay,  excepting  the  two  outer  blocks, 
which,  as  well  as  the  spans,  are  planked  over. 

Since  its  assumption  by  the  Dominion  Government,  it  has  received  extensive 
repairs. 

During  the  fiscal  year  four  mooring  posts  were  renewed,  and  the  shore  abutment 
and  the  blocks  were  levelled  up  with  gravel  and  clay. 

CASCUMPEC. 

Cascumpec  Harbour,  Prince  County,  is  on  the  north  coast  of  the  Island,  about 
17  miles  to  the  southward  of  North  Cape,  and  about  20  miles  to  the  north-westward 
of  the  entrance  into  Richmond  Bay. 

The  entrance  into  the  harbour  is  obstructed  by  two  bars,  the  outer  one,  com- 
posed of  sand,  lies  about  a  mile  from  the  entrance,  and  the  "  inner  bar,"  which  is 
composed  of  very  soft  red  sandstone  lies  between  the  beaches  which  form  the 
enti-ance.  The  bars  are  about  1,000  feet  in  width  and  carry  a  depth  of  10  feet  at  low 
water  spi-ings,  which  rise  3  feet. 

It  is  proposed  to  make  a  cut  through  the  inner  bar,  100  feet  in  width,  with  a 
depth  of  15  feet  at  low  water,  so  as  to  admit  of  a  larger  class  of  vessels  to  enter  and 
leave  the  harbour.  It  is  thought  that  a  deeper  channel  across  the  "  inner  bar  "  will 
have  the  tendency  to  create  a  stronger  ti<ial  current  and  deepen  the  water  over  the 
"  outer  bar.  " 

The  work  was  commenced  by  the  Department  in  1885  by  submarine  blasting, 
and  was  continued  every  season  since,  but  owing  to  the  shortness  of  the  period  in 
which  operations  could  be  carried  on,  the  softness  of  the  material,  which  blasts 
badly,  and  the  fact  that  the  divers  had  to  handle  every  piece  of  stone,  by  hand,  it 
has  not  progressed  as  rapidly  as. it  was  expected. 
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During  l889-!)0  u  now  plan  for  tlie  proHecution  of  the  work  waa  aclojited  and  j)iit 
ill  ()j)enition,  viz.,  the  rock  was  bhisted,  but  was  left  in  place  for  removal  by  the 
dredi^e. 

On  the  11th  day  of  October  ult.,  the  diedge  commenced  woi-king  on  the  bar, 
and  up  to  the  5th  day  of  November  worked  10  days  and  removed  1,147^  cubic  yards 
of  stone  from  the  cut.  Owing  to  bad  weather  operations  had  to  be  discontinued  and 
the  di'edge  was  laid  up  for  the  winter. 

Between  the  3rd  October  and  8th  November,  1800,  the  "  Prince  H]dward  " 
removed  1,157  cubic  yards  of  sandstone,  which  had  been  loosened  by  explosives, 
from  the  bar  at  the  entrance  to  the  harbour. 

CHAPEL  POINT  PIER. 

Chapel  Point  Pier,  King's  County,  is  on  the  south  side  of  Grand  River,  about  3 
miles  from  its  entrance  into  Boughton  Bay. 

The  pier  was  constructed  by  the  Local  Government,  and  consisted  of  an  approach 
205  feet  in  length,  and  of  a  block  at  the  end  22  feet  long,  they  being  connected  by 
a  span  22J  feet  in  length  making  the  total  length  of  the  pier  244|^  feet.  The 
appi'oach  is  constructed  with  squared  timber  faces  and  is  filled  in  with  brush,  stone 
and  clay,  and  the  outer  block  is  constructed  with  squared  timber  faces,  but  it  is  filled 
with  ballast  and  is,  as  well  as  the  span,  planked  over. 

On  the  31st  day  of  March,  1890,  a  contract  was  entered  into  for  repairing  the  top 
of  the  outer  block,  and  for  the  extension  of  the  piei',  by  the  addition  of  a  new  block 
and  of  a  new  span,  each  being  22  feet  wide  and  22  feet  in  length,  and  the  work  was 
satisfactorily  completed  on  the  9th  day  of  August,  1890. 

Besides  the  contract  work  the  bottom  of  the  old  outer  block  which  had  suffered 
by  the  run  of  ice  in  the  winter  of  1889-90  was  repaired  and  twenty  piles  were  placed 
around  it.  The  approach  was  levelled  up  with  stone  and  gravel,  and  new  top  face 
timbers,  cap  and  one  mooring  post  were  renewed,  and  its  sides  were  strengthened  by 
placing  forty  fender  piles. 

The  pier  is  now  290  feet  in  length,  and  it  admits  of  three  small  vessels  loading  at  a 
time,  instead  of  one  as  formerly. 

CHINA  POINT  PIER. 

China  Point  Pier  is  in  Queen's  County  and  lies  on  the  west  side  of  the  mouth 
of  the  Orwell  River,  at  the  entrance  into  Orwell  Bay. 

The  pier  is  426  feet  in  length  on  the  south  side  with  a  return  or  L  'ilong  the 
channel  face,  72  feet  in  length.  It  is  from  18  to  24J  feet  in  width,  and  is  composed 
of  a  series  of  8  solid  blocks  (not  including  the  shore  abutment)  with  intervening 
openings,  spanned  and  planked  over.  The  shore  abutment  and  the  five  inner  blocks 
are  built  with  squared  limber  faces  and  are  filled  in  with  brush,  stone  and  clay. 
The  two  outer  blocks  and  the  one  forming  the  L  ^^'^  ^'so  built  with  squared  timber, 
but  they,  as  well  as  all  the  openings,  are  covered  with  3  inch  plank. 

In  November,  1889  a  contract  was  entered  into  for  the  removal  of  all  flooring, 
cap  timbers,  floor  stringers  and  span  beams,  the  raising  of  the  outer  block  and  the 
reconstruction  of  the  top  of  the  L  block  and  for  levelling  up  the  inner  blocks  and 
approach  with  stone  and  clay. 

The  work  on  the  main  structure  was  satisfactorily  completed,  and  when  the  L 
block  was  stripped  down  to  low  water  mark,  it  was  found  that  it  was  too  far  gone 
to  build  upon. 

It  was  then  considered  advisable  to  abandon  it  and  to  build  in  lieu  thereof  an 
entirely  new  block  on  the  south  side  of  the  end,  and  all  the  work  was  comjDleted  in 
a  satisfactory  manner  on  the  25th  November  ult. 

Besides  the  contract  work  12  piles  were  driven  around  the  outer  block. 

gauthier's  creek. 

At  the  beginning  of  the  fiscal  year  the  dredge  "  Prince  Edward"  was  operating 
at  Gauthier's  Creek,  North  Rustico,  improving  the  channel,  and  when  the  work 
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closed  on  the   ITth  September,  17,847  cubic  yards  of  clay,  sand  and  mud  had  been 
removed,  and  a  depth  of  11  feet  at  low  water  springs  obtained. 


GEORGETOWN  PIER. 


(reoriretovvn,  the  shire  town  of  King's  County,  is  situated  on  the  northern  side  of 
the  Montaii:ue  Eiver,  near  it^  entrance  into  Cardigan  Bay,  and  is  the  terminus  of  the 
Geoi'getown  Bi'anch  of  the  Prince  Edward  Island  Eailway.  Its  harbour  is  well  known 
as  beinor  one  of  the  best  and  safest  in  the  Island. 

The  public  wharf  known  as  Queen's  Pier  was  consti-ucted  by  the  Local  Govern- 
ment and  was  handed  over  to  the  Dominion  Government  in  1884.  It  is  composed  of  a 
shoi'e  abutment  340  feet  in  length  and  of  six  blocks  from  25  to  33  feet  long,  with! 
intervening  spans.  Its  total  length  is  642  feet  and  its  width  varies  from  25  to  33| 
feet.  Theshore  abutment  and  the  blocks  are  built  with  squared  timber  faces,  filled  in! 
with  bi'ush,  stone  and  clay,  the  spaces  between  them  being  spanned  over  and  planked.! 

During  last  season  a  small  amount  was  expended  in  placing  floor  stringers  and! 
planking  on  the  three  outer  blocks,  and  in  levelling  up  the  shore  abutment,  and  the 
thiee  inner  blocks  with  stone  and  clay.  I 

At  the  end  of  the  pier  there  is  a  depth  of  12  feet  at  low  water  springs.  Springj 
tides  rise  5  feet,  ard  the  class  of  vessels  loading  and  discharging  at  the  pier  are  large 
sized  schoonei's,  drawing  up  to  10  feet  of  water. 

mickey's  PIER. 

Hickey's  Pier,  Queen's  County,  is  situated  on  the  south-eastern  side  of  the  East 
or  Hillsboro'  Eiver,  about  10  miles  distant  from  the  city  of  Charlottetown. 

The  Hillsboro'  Eiver,  being  navigable  for  a  distance  of  about  15  miles  inland 
from  the  city  of  Charlottetown,  is  the  most  important  river  on  the  Island,  and 
Hickey's  Pier,  since  the  channel  at  its  end  and  berths  on  each  side  of  it  were 
dredged  out  b}^  the  Department,  is  the  first  in  importance  on  the  river. 

The  structure  was  constructed  by  the  Local  Government  and  is  428  feet  in 
length  on  its  centre  line  and  is  of  different  widths,  I'anging  from  22  to  29  feet,  the 
latter  being  the  width  of  the  outer  end  and  for  a  distance  of  180  feet.  It  is  composed^ 
of  a  shore  abutment  105  feet  in  length  and  of  a  series  of  blocks  with  intervening! 
spans.  , 

On  its  assumption  by  the  Department  the  pier  was  almost  a  v^i'eck,  but  since; 
then  it  has  been  nearly  reconstructed.  | 

Dui'ing  the  last  session  the  following  works  were  executed  :—  | 

(1.)  The  outer  block  was  raised  to  the  level  of  the  rest  of  the  work,  and  new' 
stiingers,  planking,  cap,  4  mooring  posts  and  6  fender  piles  were  placed.  i 

(2. )  The  planked  portion  of  the  shore  abutment  foi-  a  distance  of  145  feet! 
having  settled  in  the  centre  the  planking  was  removed,  the  centre  stringers  were 
raised  and  the  planking  was  replaced  and  where  necessary  it  was  renewed, 

HURD's    POINT   pier. 

llurd's  Point,  Queen's  County,  is  situated  on  the  south  side  of  the  southern  end 
of  Bedeque  or  Summerside  Harbour,  and  about  3  miles  south  of  the  town  of  Sum- 
mers! de. 

The  pier  is  a  vei-y  important  shipping  place,  being  the  outlet  of  a  large  and  rich 
agricultural  disti-ict. 

A  channel  2,700  feet  in  length,  250  feet  wide,  with  a  depth  of  12  feet  at  low! 
water,  wan  dredged  by  tJie  Department  in  1884-85,  from  the  deep  water  channel  toj 
the  ])ier. 

Tlu^  pier  is  511  feet  in  length  and  is  composed  of  an  approach  227  feet  long  and 
20  leet  wide,  the  remaining  length  of  284  feet  by  5  blocks  and  intervening  spans. 
The  outei'  block  is  (55  feet  wide  and  50  feet  in  length,  forming  a  Xj  ^^^  it  is  con-jj 
btructed  of  squared  timber,  filled  with  ballast  and  planked  over.  The  approach  as 
well  as  the  otlu^'  bh^cks  are  also  built  with  squared  timber  faces,  but  they  are  filled 
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with  brush,  stone  and  clay.     At  the  outer  end  there  iw  a  depth  of  l?>  feet  of  water 
at  low  water. 

J)ui'in<;'  the  last  season  a  small  amount  was  expended  in  renewini^  the  plankin*^ 
on  the  outer  block,  where  necessary,  in  straiichtening  and  strengthening  the  south- 
ern face  of  the  appi'oach,  and  in  levelling  up  the  approach  and  the  inner  blocks 
with  stone  and  gravel. 

kier's  shore  pier. 

Kier's  Shoi'e  Pier  is  situated  at  Malpeque,  Prince  County,  and  lies  on  the  east 
8id«  of  Richmond  Bay,  about  7  miles  from  Kensington,  a  station  on  the  Prince 
''Iward  Ishmd  Railway.- 

It  was  constructed  by  the  inhabitants  assisted  by  the  Local  Government,  and  is 
1,016  feet  in  length  and  from  20  to  24  feet  wide.  It  is  built  with  squai-ed  timber 
faces,  filled  in  with  brush  and  stone,  and  excepting  a  shoi't  span,  17  feet  long,  and 
the  outer  end  for  a  distance  of  25  feet  which  are  planked,  the  top  of  the  pier  is 
covered  with  clay. 

The  amount  authorized  for  expenditure  last  season  was  expended  in  filling  up 
washouts  in  the  roadway  caused  by  the  gale  and  high  tide  of  1st  December,  1890, 
and  in  sti'aightening  up  the  timber  faces  of  the  inner  end  which  had  canted  out- 
u'ards, 

MALPEQUE  BREAKWATER. 

Malpec^ue  Breakwater,  Prince  County,  lies  within  the  eastern  or  principal 
entrance  of  Rich  mond  Bay,  on  the  north  shore  of  the  Island,  about  90  miles  from  East 
Point  and  40  miles  from  North  Cape. 

Dui'ing  1877-78-79  a  breakwater,  600  feet  in  length,  was  constructed  by  the 
Department  on  the  western  end  of  "  Royalty-Sands,"  on  the  eastern  side  of  the  har- 
bour, to  shelter  the  anchorage  from  north-east  winds  and  to  afford  a  shipping  place 
for  the  produce  of  the  surrounding  country. 

Since  the  construction  of  the  breakwater,  the  sands  inside  began  to  waste  away 
V  the  action  of  the  sea  during  easterly  storms,  and  to  prevent  tais  action,  a  breast- 
work was  constructed  from  the  inner  end  of  the  breakwater  to  Royalty  Point,  a 
distance  of  2,370  feet. 

During  the  last  season  the  amount  authorized  was  expended  in  close-piling  the 
outer  end  of  the  breakwater  and  the  sides,  for  a  distance  of  10  feet  from  the  outer  end. 

MIMINEGASH. 

Big  Miminegash,  Prince  County,  is  situated  on  the  north-west  coast  of  the 
Island,  about  15  miles  from  North  Cape  and  18  miles  from  .West  Point. 

Before  its  improvement.  Big  Miminegash  was  one  of  the  numerous  ponds  along 
this  coast  which  empty  into  the  Northumberland  Straits,  through  sand  beaches. 
Being  sheltered  to  a  great  extent  by  Miminegash  Reef,  a  ledge  of  rock  nearly  a  mile 
long,  which  lies  parallel  to  the  shore,  at  a  distance  of  about  half  a  mile,  it  had  the 
advantage  over  the  other  ponds,  and  it  was  the  one  mostly  sought  by  fishermen 
luring  storm}^  weather. 

The  outlet  of  the  pond,  called  the  "run,"  being  through  sandy  soil,  it  often 
changed  its  course.  To  make  it  permanent  and  to  improve  the  depth  of  water  in 
it,  it  was  confined  to  a  width  of  56  feet  by  works  on  either  side;  the  Depai-tment 
having  expended  about  $9,000  since  1878. 

The  works  consist,  on  the  north  side,  of  a  solid   timber  pier  417  feet  in  length, 
nd  150  feet  of  close  piling,  and,  on  the  south  side,  of  a  pier  constructed  of  piles, 
ush  and  stone  150  feet  lonff. 

A  certain  amount  of  work  was  done,  consistiniJ:  in  re-ballasting  and  in  the 
newal  of  floor  stringers  and  plank  on  the  inner  end  of  the  north  pier,  for  a  distance 
100  feet.  ^  f  . 
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NEW    LONDON. 

The  harbour  of  New  London  is  situated  on  the  northern  coast  of  Prince  Edwar 
Island,  about  10  miles  south-east  from  the  entrance  into  Eichmond  Bay.  Within  iti 
entrance,  which  is  about  1,200  feet  wide,  the  bay  is  3  miles  wide  and  receives  thj 
waters  of  the  South-West,  the  French,  the  Stanley  and  the  Hope  Rivers.  ; 

The  works  constructed  by  the  Department  for  the  improvement  of  the  entranc; 
into  the  harbour  consist  of  a  breakwater  1,050  feet  in  length  on  the  sand  beach  v, 
the  eastern  side  of  the  entrance,  built  partly  of  piling,  brush  and  stone  and  parti 
of  cribwork,  a  breakwater  460  feet  in  length  on  the  beach  at  the  western  side  of  th 
entrance,  the  inner  end  for  a  distance  of  400  feet  consisting  of  pile,  brush  and  ston' 
work,  and  the  outer  end  being  a  squared  timber  block. 

During  the  last  season  the  amount  authorized  was  expended  in  the  coi 
struction  of  a  cribwork  block  102  feet  in  length,  between  the  two  outer  blocks  of  th 
eastern  bieakwater,  and  in  extending  this  breakwater  at  the  inner  end  a  distance  ( 
82  feet  by  the  construction  of  a  breasiwork  composed  of  piling,  brush  and  stone. 

PINETTE    PIER. 

Pinette  Harbour,  Queen's  County,  is  on  the  north  side  of  the  Northumberlai 
Strait, 4  miles  east  of  Point  Prim,  and  12  miles  north  of  Wood  Islands.  It  is  situated 
the  mouth  of  Pinette  River  and  extends  about  2J  miles  inland  to  Pinette  Biidg 
the  navigable  channel  being  from  200  at  the  upper  end  to  600  feet  wide  at  the  low( 
end,  and  carrying  a  depth  of  water  of  3  fathons  at  low  water  springs,  which  rise 
feet. 

A  pier  120  feet  in  length  and  28  feet  wide  was  built  on  the  south  side  of  t]j 
channel,  below  and  at  right  angles  to  Pinette  Bridge  and  connected  with  the  brid.'l 
by  a  span  28  feet  long  planked  over. 

The  pier  is  built  along  the  channel  and  has  a  frontage  including  the  span 
148  feet.  During  1881  the  dredge  "  Prince  Edward  "  operated  here  in  deepenii 
the  loading  berth  off  the  face  of  the  pier  to  a  depth  of  8  feet  below  low  watei-  sprin* 

Durin^;  the  past  season  the  work  done  consisted  in  placing  16  fender  piles  alor 
the  channel  face,  16  piles  in  the  centre  of  the  work  to  keep  it  from  sliding  out,  a 
in  placing  new  plank  on  top  where  necessary. 

PORT    SELKIRK   PIER. 

Port  Selkirk  Pier,  Queen's  County,  is  on  the  south  side  of  the  mouth  of  the  Orw 
River,  at  its  entrance  into  Orwell  Bay. 

The  pier  was  constructed  by  the  Local  Government,  and  is  in  the  form  of  a  ' 
its  length  from  the  shore  to  the  channel  face  being  252  feet,  and  the  length  of  t 
pier-head  200  feet,  the  jvidth  of  the  approach  is  23  feet  and  that  of  the  pier-he 
35  feet. 

The  ]jier-head  was  originally  250  feet  in  length  on  the  channel  face,  but  as  t 
upper  block  was  in  danger  of  tumbling  into  the  channel  it  was  removed,  togeth' 
with  the  span  connecting  it  with  the  next  block,  and  thus  the  length'  was  lessenjl 
by  50  feet.  |( 

During  last  autumn  temporary  repairs  were  made  to  the  lower  end  of  the  pij, 
so  as  to  render  it  available  for  traffic.  | 

On  25th  February  ult.  a  contract  was  entered  into  for  the  construction  of  a  blcjc 
and  span  at  the  u])per  end  of  the  pier,  and  at  the  end  of  the  fiscal  year  the  work  \ja 
about  half  completed. 

POWNAL     PIER. 

Pownal  Pier,  Queen's  County,  is  situated  at  the  head  of  Pownal  Bay,  the  norj 
eastern   corner  of  ilillsboro'  Bay,  and  is  distant  about  9   miles   from   the  citylf 
('harlottetown.  I 

The  pier  was  built  by  the  Local  Government  and  is  753  feet  in  length,  jt 
consists  of  a  shore  abutment,  209  feet  in  length  and  16  feet  wide,  and  of  14  blols 
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ilh  intervening  spans.     Tlie  inner  l)l()cks  are  from  1(5  to  18  feet  wide,  Jind  the  two 

it 61'  ones  are  40  feet  wide. 

To  admit  of  boats  and  small  craft  coming-  to  and  leavin^z;  the  ])ie»'  at  all  times 
ti(ie,  the  Department,  during-  18S0-81.  di  edged  a  channel  up  to  the  pier  1,275  feet 
length,  5()  feet  wide  and  i'vom  5  to  6  feet  in  depth,  cai'rying  a  depth  of  fi-om  (5  to 

feet  of  water  at  low  water  springs,  and  a  basin  on  the  eastern  side  of  the  end  of  the 

or,  IK)  feet  wide  and  250  feet  in  length. 

During  the  past  season  a  small  amount  was  expended  in  building  up  the  shore 

lutmont  and  the  blocks  with  stone  and  clav,  which   had   been  washed  out   by  the 

gh  tide  of  1st  December,  1890. 

RED    POINT     PIER. 

Red  Point  Pier  is  in  (Queen's  County,  and  is  situated  on  the  eastern  side  of  the 
illsboro'  Kiver.  about  6  miles  north-eastwardly  from  the  city  of  Charlottetown. 

It  is  650  feet  in  length,  21  feet  in  width  and  is  12  feet  high  at  the  outer  end, 
liich  bares  at  low  water,  but  as  the  Department  during  1888-89  dredged  a  channel 
om  the  deep  water  channel  of  the  river  to  the  end  of  the  pier,  carrying  12  feet  at 
\v  water,  vessels  are  now  enabled  to  load  at  it  at  all  times  of  tide. 

The  pier  is  composed  of  a  shore  abutment  310  feet  in  length  and  of  5 
.-eparate  blocks  from  29  to  75  feet  in  length,  with  intervening  spans  from  21  to  25 
feet  in  width.  The  shore  abutment  and  the  blocks  are  filled  in  with  brush,  stone  and 
clay,  the  outer  blocks  as  well  as  the  openings  are  planked  ovei*. 

During  last  fall  work  was  carried  onof  renewing  the  top  of  the  shore  abutment 

'  an  average  depth  of  3  feet,  in   fendering  it  every  10  feet,  in  placing  new  span 

ams,  planking  and  cap  on  the  three  inner  openings,  in  placing  5  fender  piles  on 

each  side  of  the  four  inner  blocks,  in  placing  four  mooring  posts  in  the  corners  of  the 

fourth  block,  and  in  levelling  up  the  top  of  the  shore  abutment  and  of  the  four  inner 

blocks,  with  stone  and  clay. 

RUSTICO    (north)    breakwater. 

North  Rustico,  Queen's  'County,  is  the  most  important  fishing  station  on  the 
northern  coast  of  the  Island,  and  is  nearly  equidistant  from  JMorth  Cape  and  East 
Point. 

During  the  years  from  1881  to  1884,  the  Department  constructed  breakwaters 
on  each  side  of  the  entrance  to  the  harbour  for  the  purpose  of  concentrating  the  ebb 
current  upon  the  "  bar  "  outside,  so  as  to  scour  away  the  sand  and  thus  obtain  agreater 
depth  of  water  over  it.  The  results  have  been  most  satisfactory,  as  the  depth  of 
water  on  the  bar  has  been  increased  by  3  or  4  feet,  which,  added  to  the  former  depth, 
gives  at  present  at  low  water  springs  from  9  to  10  feet  of  water,  and  at  high  water 
from  12  to  13  feet. 

The  breakwater  on  the  north  side  of  the  entrance,  is  the  most  important  and 
>vas  originally  1,240  feet  in  length,  but  as  the  outer  end  was  badly  damaged,  it  was 
cut  off  for  a  distance  of  17  feet.  The  inner  end  of  the  breakwater  for  a  distance  of 
550  feet  is  constructed  of  piles,  brush  and  stone,  the  outer  end  is  close-faced  timber 
work  built  plumb  on  the  seaward  side  up  to  a  height  of  2  feet  above  low  water  and 
above  that  level,  with  a  slope  of  1  to  1  the  inner  face  is  built  with  a  batter  of  1  in  4. 
The  top  of  the  outer  end  is  9  feet  wide,  and  it,  as  well  as  the  sloping  face,  are  covered 
with  6  inch  plank.   The  bottom  of  the  sloping  face  is  close-piled. 

During  last  autumn,  the  outer  end  for  a  distance  of  20  feet  was  reconstructed, 
close-piling  on  the  bottom  of  the  sloping  face  was  replaced,  and  the  plank  on  the 
sloping  face  and  on  the  top  was  renewed  where  necessary. 

The  work  w^as  visited  by  the  terrific  gale  of  1st   December,  1890,  accompanied 

•by  an  extreme  high  tide,  and  the  outer  end  of  the  breakwater  for  a  distance  of 

120  feet  sustained  severe  damages.    During  the  spring  the  most  urgent  repairs  were 

-tarted  upon  the  structure,  but  owing  to  the  stormy  weather  prevailing  during  the 

iter  part  of  June  they  could  not  be  accomplished  by  the  end  of  the  fiscal  year. 
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RUSTICO    (south)    pier. 

South  Rustico  Pier,  Queen's  County,  is  situated  immediately  below  the  Oyster 
Bed  Bridge  at  the  mouth  of  the  Wheatley  River,  which  enters  Rustico  Bay,  at  its 
southern  end.  It  is  distant  about  six  miles  from  Hunter  River  Station  on  the  Prince 
Edward  Island  Railway,  and  about  13  miles  to  the  northward  of  the  city  of  Char- 
lottetown. 

The  pier  was  constructed  by  the  Local  Government  to  accommodate  the  ship- 
ping of  produce  from  and  the  importation  of  coal  and  lumber  to  the  locality.  It  is 
593  feet  in  length  and  consists  of  a  shore  abutment  450  feet  long  and  ITJ  feet  wide, 
and  of  three  detached  blocks  about  25  feet  apart.  The  inner  block  is  17  feet  wide 
and  23J  feet  long,  the  two  outer  blocks  are  respectively  29  and  30  feet  wide  and  20 
and  24  feet  in  length.  The  approach  or  shore  abutment  and  the  blocks  are  built  of 
square  timber,  filled  in  with  brush,  stone  and  clay,  the  outer  block  and  the  spans  are 
covered  with  plank. 

During  the  last  autumn,  a  small  amount  was  expended  in  levelling  u^d  the  top 
of  the  shore  abutment  and  blocks  with  broken  stone. 

ST.  mart's  bay  pier. 

St.  Mary's  Bay  Pier  is  situated  on  the  south  side  of  St.  Mary's  Bay,  which  forms 
the  extreme  southern  end  of  Cardigan  Bay,  and  is  about  6  miles  south  of  George- 
town, the  shire  town  of  King's  County. 

The  pier  is  407  feet  in  length  and  for  a  distance  of  310  feet  is  21  feet  wide,  the 
outer  end  for  97  feet  being  from  28  to  29  feet  in  width.  It  is  composed  of  a  shore 
abutment  and  of  7  blocks  with  intervening  spans. 

During  the  past  season  the  western  face  of  the  shore  abutment  was  repaired, 
and  the  roadway  levelled  up  with  stone  and  clay. 

souRis  breakwater. 

Souris  Plarboui',  Colville  Bay,  King's  County,  is  about  16  miles  to  the  westward 
of  East  Point,  the  eastern  extremity  of  the  Island.  It  is  a  very  important  shipping 
port  and  is  the  eastern  terminus  of  the  Prince  Edward  Island  Railway  which  has  a 
deep  water  wharf  here. 

The  anchorage  being  good  and  safe  with  all  northerly  winds,  the  Department 
constructed  a  bi'eakwater  from  the  end  of  the  one  previously  built  by  the  Local 
Government  ofi'  Knight's  Point,  on  the  eastern  side  of  the  harbour,  to  afford  shelter 
during  southerly  gales  and  thus  form  a  harbour  of  refuge.  This  breakwater  is  1,180] 
feet  in  length,  including  the  portion  constructed  by  the  Local  Government,  which  is 
270  feet  long.  This  portion  is  25  feet  wide  with  faces  plumb  ;  the  centre  portion  is 
500  feet  in  length  and  46  feet  wide  with  faces  plumb,  and  the  outer  section  is  410 
feet  in  length  and  21J  feet  wide  on  top,  with  sides  sloping  1  in  6. 

It  is  exposed  to  the  full  force  of  the  sea  during  southerly  gales,  and  to  the 
attacks  of  the  tei-edo,  which  is  verj^  destructive  in  these  waters,  and  since  its  con- 
struction it  has  required  partial  reconstruction  and  very  extensive  repairs.  The 
outer  end  stands  in  24  feet  of  water  at  low  water  springs,  and  being  rather  narrow 
for  its  height  (21  feet  wide  on  top  and  30  feet  high)  the  top  was  moved  some  3  feet 
inward  by  the  force  of  the  sea.  To  protect  its  weakened  face  on  the  seawaid  side,  a 
heavy  stone  slope  was  commenced  by  the  Department  during  1888,  and  at  the  same 
time  a  strongly  constructed  timber  block  30  feet  square  on  the  bottom,  and  close 
piled  all  around,  was  placed  on  the  outer  end  of  the  seaward  face  to  prevent  thej 
stone  from  moving  around  it.  j 

The  placing  of  heavy  stone  along  the  seaward  face  of  the  outer  section  has  beeni 
carried  on  yearly  since,  on  a  limited  scale,  and  it  will  take  several  j^ears  before  thej 
slope  is  completed,  as  every  successive  gale  tends  to  scatter  the  stone,  but  when  thisj 
has  obtained  a  natural  slope,  the  sea  will  no  longer  have  any  effect  upon  it. 

During  the  last  season  the  sum  of  $3,699.82  was  expended  in  reconstructing 
the  top  of  the  outer  section  for  a  distance  of  310  feet,  by  placing  new  ballast  floors, 
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ballast  to  a  depth  of  about  6  feet,  now  floor  stringers,  cap,  fiooring  and  fender  piles. 
The  seaward  face  of  the  section  was  strengthened  by  a  deposit  of  about  1,200  cubic 
yards  of  lai'ge  quarried  stone. 

On  1st  Decenibei-,  1890,  this  work  was  visited  by  a  lerriHc  gale  accom- 
panied by  an  extreme  high  tide,  but  the  stone  on  the  seaward  side  of  the  outer  sec- 
tion broke  up  the  seas  before  they  reached  the  bi-eakwater,  and  pi'cventcd  serious 
damage. 

Steven's  pier. 

Steven's  Pier  is  at  Montiigue,  King's  County,  and  is  situated  on  the  southern 
side  of  the  Montague  Eiver,  immediately  below  Lambert's  Piei',  and  six  miles  aljove 
its  entrance  into  Caidigan  Bay. 

Since  the  improvement  of  the  navigable  channel  of  the  river  by  the  Depart- 
ment, vessels  of  considerable  size  can  ascend  the  river  up  as  far  as  Montague 
Bridge,  vvhere  a  large  amount  of  produce  is  yearly  shipped. 

The  pier  consists  of  two  wings,  about  50  feet  apart,  extending  out  from  the 
shore  with  a  pier-head  at  the  outer  end  100  feet  long,  along  the  channel.  The 
wings  consist  of  shore  abutments  90  and  115  feel  in  length  respectively,  built  with 
squared  timber  faces  ar.d  filled  in  with  stone  and  gravel,  next  of  openings  21  and  80 
feet  in  length,  spanned  and  planked  over,  square  timber  blocks  form  the  outer  end 
of  the  wings.     The  pier-head  is  constructed  on  pile  bents,  spanned  and  floored  over. 

On  the  assumption  of  this  pier  by  the  Department,  the  pier-head  was  recon- 
structed and  the  weakest  portions  in  the  approach  were  repaired. 

During  the  past  season  the  greater  part  of  the  pier-head  and  spans  were 
replanked,  fender  piles  were  placed  on  the  outer  face  of  the  eastern  shore  abutment, 
stone  was  placed  against  the  inner  face  of  both  shore  abutments,  and  the  approaches 
were  levelled  up  with  broken  stone. 

STURGEON    PIER. 

Sturgeon  Bay,  King's  County,  is  situated  on  the  south  side  of  Cardigan  Bay, 
about  six  miles  south  of  Georgetown,  the  terminus  of  the  G-eorgetown  Branch  of  the 
Prince  Edward  Island  Eailway. 

The  pier  was  constructed  b}^  the  Local  Government  to  accommodate  the  ship- 
ping of  produce  from  the  locality.  Its  total  length  is  43»!  feet,  and  is  from  20  to  25 
feet  in  width,  its  height  at  the  outer  end  is  13  feet,  with  a  depth  of  4  feet  at  low 
water  springs,  which  rise  5  feet.  It  consists  of  a  shore  abutment  250  feet  in  length, 
and  four  blocks  of  from  20  to  25  feet  in  length,  with  intervening  spans  of  from  22  to 
25  feet  long.  The  faces  of  the  appi-oach  and  blocks  are  constructed  of  squared 
timber,  filled  in  with  brush,  stone  and  clay.  The  two  inner  openings  are  filled  in 
with  brush  at  the  bottom,  and  with  stone  and  clay  on  the  top,  the  sides  above  the 
brush  being  timbered  up  to  keep  the  stone  and  clay  in  place.  The  two  outer  open- 
ings and  the  outer  block  are  covered  with  plank. 

During  the  last  season  a  small  amount  was  expended  in  levelling  up  the 
approach  and  the  top  of  the  blocks  with  broken  stone,  in  replacing  five  fender  piles 
and  one  mooring  post,  and  in  renewing  some  plank  on  the  spans  and  the  outer 
block. 

VICTORIA   PIER. 

Victoria  is  a  thriving  settlement  in  Queen's  County,  situated  at  the  bead  of 
navigation  in  Crapaud  Basin.  It  is  about  11  miles  south  of  Emerald  Junction,  a 
station  on  the  Prince  Edward  Island  Eailway,  and  is  about  halfway  between  the 
towns  of  Charlottetown  and  Summerside. 

The  Government  Pier,  so  called  to  distinguish  it  from  other  wharves  owned  by 
private  parties,  has  a  total  length  of  48H  feet.  The  approach  is  268  feet  long  and 
20  feetwide;  the  next  section  143  in  length  has  an  average  width  of  87  feet,  and  the 
outer  75  feet  has  a  width  of  58  feet,  so  that  a  large  area  is  available  for  top  wharf- 
age.    Its  height  at  the  outer  end  is  19  feet,  with  a  depth  of  water  of  15  feet  at  high 
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tides.  With  the  exception  of  the  approach,  which  is  built  solid,  the  work  is  com- 
posed of  blocks  and  spans. 

The  approach  from  deep  water  outside  to  the  wharves  has  been  of  late  years 
much  improv^ed  by  dredging. 

During  last  fall  the  planking  on  the  middle  and  the  outer  sections  was  removed 
and  50  new  floor  stringers,  8,150  sup.  feet  of  new  3-in. plank  and  2  mooring  posts 
were  placed  on  the  work,  besides  the  approach  was  covered  to  a  depth  of  15  inches 
with  stone,  and  the  faces  were  repaired  where  necessary. 


NOVA  SCOTIA. 


BARRINGTON. 


Barrington,  Shelburne  County,  is  distant  45  miles  to  the  south-east  of  Yarmouth 
and  30  miles  south-west  from  the  town  of  Shelburne,  and  is  within   10  miles  of  Cape  ] 
Sable,  the  most  southerly  point  of  Nova  Scotia.  \ 

Barrington  owes  its  importance  almost  entirely  to  the  fishing  industry,  and  not  | 
onh'  does  considerable  shore  fishing,  but  annually  fits  out  and  supplies  a  number  of  | 
schooners  for  the  Bank  fishery.  It  is  a  port  of  call  for  the  line  of  steamers  running  1 
between  Halifax  and  Yarmouth,  and  is  the  northern  terminus  of  the  steam  ferry  to  I 
Cape  Sable  Island.  Owing  to  the  increasing  trade  in  the  fresh  fish  and  lobster 
business  a  line  of  local  steamers  now  makes  four  trips  a  week  between  Barrington  and 
Yarmouth,  calling  at  intermediate  ports  and  fishing  stations. 

Until  the  present  year  the  only  wharf  at  Barrington  at  which  steamers  could 
land  their  freights  was  a  private  one  at  the  lower  part  of  the  Passage,  from  which 
the  ferry  runs  to  Cape  Sable  Island.  This  wharf  is  not  accessible  at  low  water 
owing  to  a  bar  (distant  about  1,200  feet  from  the  end  of  the  wharf),  on  which  there 
is  only  4  feet  of  water  at  low  tide. 

An  examination  was  made  by  the  Department  in  1888  to  ascertain  the  most  i 
suitable  site  for  a  public  wharf,  and  one  was  selected  near  the  head  ofSherose,' 
Channel  as  being  the  most  central  and  sheltered  and  at  the  same  time  having  a  i 
sufficient  depth  of  water.     *  i 

The  construction  of  the  whai'f  was  begun  in  1888-89  and  continued  during  the; 
following  year. 

During  the  past  year  the  wharf  has  been  completed.  '  I 

It   consists   of  first   an   inshore   section,  90  feet  long,  built   entirely  of  stone ; 
secondly,  135  feet  of  cribwork  to  the  beginning  of  the  soft  mud  flats;  thirdly,  7501 
feet  of  pile  wharfing  to  the  edge  of  the  channel,  and  lastly,  an  L  '70  feet  long  alongj 
the  face  of  the  channel,  for  steamers  to  lie  at.     The  first   three  sections  are  20  feet! 
in  width,  and  the  L  or  channel  portion  has  a  width  of  30  feet. 

The  channel  block  is  furnished  with  a  movable  "drop"  or  landing,  to  enablei 
vessels  to  discharge  freight  readil}'^  at  all  times  of  tide,  and  also  with  a  substantial! 
wai-ehouse  19  feet  by  35  feet,  for  receiving  and  storing  freight. 

As  the  fishing  schooners  which  are  usually  wintered  afloat  in  Sherose  Channel 
would  iwtei'fere  with  the  movements  of  the  steamers  if  allowed  to  remain  at  anchoi" 
there,  five  good  berths  have  been  provided  for  them  along  the  sides  of  the  wharf. 
These  berths  are  fitted  with  pile  fenders,  mooring  posts,  rings,  &c. 

Bunches  of  piles  or  "dolphins"  have  been  driven  on  the  flats  to  mark  the  bends 
of  the  channel,  and  the  whole  work  is  now  complete  and  in  thoi'ough  working 
oi'der. 

ii 

BROAD    COVE.  \ 

Ih'oiid  Cove  Mjirsh,  Inverness  County,  is  on  the  Gulf  of  St.  Lawrence,  12  milesl 
south  from  .Margaree  Harbour.  i 

A  whaif,  400  feet  in  length  and  25  feet  in  width  on  top,  was  completed  in  188  8. 
The  depth  at  the  outer  end,   at  extreme  low  water,  is  12  feet  10  inches.     Spring 
tides  rise  4  feet  5  inches. 
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In  1889  the  ballast,  was  washed  out  of  eight  chambers  oi-  sjjaces  between  the 
cross  ties  on  the  north  side  of  the  wharf,  and  sev'oral  of  the  upper  face  timbers  on  tho 
south  side  were  loosened. 

During  the  year  1890-91  a  small  amount  was  expended  in  replacing  and 
securing  with  extra  bolting  the  upper  face  timbeis  on  the  south  side,  and  in  placing 
vertical  pieces  close  together  against  the  face  timbeis  in  six  chambers  on  the  north 
side,  and  retilling  to  within  4  feet  of  the  covering  with  stone  ballast. 

BRULfi. 

Bruld  is  situated  on  the  south  side  of  Brul^  Harbour,  Northumberland  Sti-ait,  in 
the  extreme  noi-th-east  corner  of  Colchester  County,  about  midway  between  Eiver 
John  and  Tatamagouche,  and  is  distant  about  one  mile  from  Denmark  station,  on  the 
Oxford  and  New  Glasgow  branch  of  the  Intercolonial  Eailway,  shortly  completed. 

The  wharf  is  about  400  feet  in  length,  with  an  average  width  of  23J  feet,  built 
entirely  of  round  timber,  excepting  the  top  face  timbers,  the  floor  stringers  and  the 
cap.  For  a  distance  of  300  feet  from  the  inner  end  the  top  is  gravelled,  the  outer 
100  feet  are  planked  over.  The  work  is  14  feet  high  at  the  outei-  end,  and  the  depth 
of  water  at  the  same  place,  at  low  water  springs,  is  3  feet,  and  as  spring  tides  rise 
8  feet  the  depth  at  high  water  springs  increases  to  10  feet. 

The  top  of  the  work  was  much  damaged  by  the  heavy  gale  of  the  1st  December 
ult.,  which  was  accompanied  by  a  tidal  wave  which  rose  some  5  feet  above  the  level 
of  an  ordinai'y  spring  tide,  and  during  the  spring  the  necessary  amount  was  expended 
in  replacing  floor  stringers,  planking  and  cap,  and  three  fender  piles  at  the  outer  end 
for  a  distance  of  loO  feet,  in  renewing  the  top  of  the  work  inward  of  the  outer 
portion  for  a  distance  of  90  feet  to  a  depth  of  3  feet,  and  in  replacing  stone  and 
gravel  to  a  depth  of  2  feet  on  the  inner  end  of  the  wharf. 

CARIBOO. 

Cariboo  Island,  Pictou  County,  is  on  the  Northumberland  Strait,  5  miles  to  the 
westward  of  the  entrance  to  Piotou  Harbour.  It  is  about  4  miles  in  length  and 
half  a  mile  in  average  width. 

Cai'iboo  Harbour,  sheltered  by  Caiiboo  Island  and  a  smaller  island  lying  to  the 
eastward  of  it,  is  an  extensive  place,  6  miles  in  length  and  1  mile  in  width,  occupied 
by  shallow  water.  The  principal  entrance,  between  the  two  islands,  has  only  4  feet 
at  extreme  low  water,  and  the  flats  between  the  mainland  and  the  western  extremity 
of  the  Cariboo  Island  are  dry  at  extreme  low  water  except  in  a  few  small  channels. 
Spring  tides  rise  6  feet,  neaps  4  feet. 

With  the  amount  authorized  a  work  of  brush  and  stone  1,221  feet  in  length,  19 
feet  in  width  on  top,  and  from  2  to  5  feet  in  height  was  constructed  between  the 
island  and  the  mainland.  It  is  still  in  an  unfinished  condition,  being  covered  at 
about  half-tide. 

CHETICAMP. 

Cbeticamp  Harbour,  Inverness  County,  is  on  the  west  coast  of  Cape  Breton 
island,  18  miles  north  from  Margaree  Harbour. 

It  is  a  secure  harbour,  being  sheltered  from  the  west  and  south  by  Cbeticamp 
Island  and  a  connecting  beach.  The  entrance  is  from  the  north,  through  a  dredged 
channel. 

During  the  summer,  regular  steam  communication  is  maintained  between 
Pictou  and  intermediate  ports. 

During  the  year  1890-91  a  contract  entered  into  10th  June,  1889,  for  the  con- 
struction of  a  wharf  on  the  eastern  side  of  the  harbour,  was  completed.  This  wharf 
-consists  of  an  approach  125  feet  in  length  and  30  feet  in  width,  over  a  distance  of  60 
feet  from  its  outer  end,  with  side  walls  and  centre  filling  of  stone,  and  an  extension 
80  feet  in  length,  in  two  blocks  with  openings  of  17  feet  G  inches.  The  outer  block 
is  (iO  feet  in  length  along  the  channel  face  and  has  a  depth  of  11  feet  at  extreme  low 
wMer.     Sjn'ing  tides  rise  3h  feet. 
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The  "  Geo.  McKenzie  "  operated  at  this  place  between  22nd  September  and  Tth 
]Sovember,  1890,  and  from  3rd  Jun^,  1891.  to  the  close  of  the  fiscal  year,  in  widening 
and  deepening  the  channel,  which  is  now  40  feet  wide,  with  a  depth  of  14  feet  at  low 
water  springs. 

CHURCH    POINT.  ' 

Chui'ch  Point,  Digby  County,  is  one  of  the  most  important  shipping  places  on' 
the  south  side  of  St.  Mary's  Bay.  It  is  nine  miles  south  from  Weymouth  and  directly 
opposite  Petit  Passage,  -Digby  N'eck.  , 

Dui'ing  the  last  few  yeai's  the  gravel  has  been  working  around  the  outer  end  of 
the  breakwater  and  forming  a  bar  across  the  entrance  to  the  loading  berths.     To' 
prevent  further  movement  of  the  gravel,  the  Department,  during  the  past  tiscal  year,: 
built  an  L  <^'' spur,  40  feet  long  and- 24  feet  wide,   at  the  north-west   corner   of  the 
breakwater. 

cow     BAY.  : 

Cow  Bay,  Cape  Bi'eton  County,  is  on  the  eastern  coast  of  Cape  Breton  Island, 
about  18  miles  north-east  of  Sj^dney  Harbour.  Owing  to  the  extensive  coal  mines 
in  its  vicinity  it  is  a  place  of  considerable  importance. 

The  bay  is  2J  miles  wide  at  its  mouth,  and  being  completely  open  to  the' 
Atlantic  Ocean  affords  no  safe  anchorage  during  easterly  gales.  ' 

A  breakwater  was  built  some  years  ago,  on  the  north  side  of  the  bay,  by  Messrs.  i 
Archibald  &  Co.,  proprietors  of  the  Cowrie  mines,  with  some  aid  from  the  Govern- i 
ment  of  Nova  Scotia.  It  is  1,386  feet  in  length  and  was  originall^^  about  44  feet  in 
width,  with  a  depth  at  the  outer  end,  at  low  water,  of  20  feet.  The  area  of  the 
basin  enclosed  between  it  and  the  loading  pier  of  theGowrie  mines,  is  about  17 
acres,  10  acres  of  which  had  originally  a  depth  of  from  9  to  20  feet  at  low  water. 
Spring  tides  rise  5  feet. 

Extensive  repairs  have  been  made  nearly  every  year,  and  the  work  has  been 
strengthened  by  the  addition  of  counterforts  and  outer  face  works,  and  by  close- 
piling. 

The  breakwater  now  consists  of  an  inner  work  extending  from  within  220  feet 
of  the  shore  end  to  the  outer  end,  with  counterforts  and  connecting  works  on  the 
seaward  side,  from  within  580  feet  of  the  shore  end  to  the  outer  end.  The  outer  and 
inner  works  are  from  20  to  25  feet  apart,  they  are  connected  at  intervals  by  tie- 
walls  and  the  spaces  are  filled  with  earth  and  stone  ballast. 

During  the  year  1890-91,  the  amount  appropriated  was  expended  in  completing 
the  close  piling  of  the  inner  face  from  within  560  feet  of  the  inner  end  to  the  outer 
end,  in  repairing  the  covering,  and  in  close-piling  and  other  repairs  to  the  outer  face 
works. 

cribbin's  point. 

Cribbin's  Point,  Antigonish  County,  is  on  the  west  side  of  St.  George's  Bay.  S 
miles  south  from  Cape  George,  and  5  miles  north  from  the  entrance  to  Antigonish 
Harbour. 

During  the  year  1890-91,  a  contract  was  entered  into  for  the  construction  of  a 
wharf  to  extend  300  feet  in  a  southerly  direction  from  the  point,  to  11  feet  at  extreme 
low  water,  with  an  approach  195  feet  in  length.  The  wharf  is  to  be  20  feet  in  width, 
on  top,  over  a  distance  of  120  feet  from  the  inner  end  and  30  feet  in  width  on  to)> 
over  the  remaining  180  feet.  The  inner  50  feet  is  to  be  of  stone,  with  stone  retaining' 
walls,  and  the  outer  250  feet  of  close  faced  timber  work,  full  ballasted  and  protected 
by  sheathing  and  fenders.  The  approach  is  to  consist  partly  of  side  cutting  and 
embankment  with  stone  retaining  wall,  and  partly  of  through  cutting  18  feet  wide 
at  the  bottom  with  sides  sloping  U  to  1.    Spring  tides  rise  4"feet. 

At  the  close  of  the  year  the  through  cutting  of  the  approach  was  nearly  com- 
pleted. There  was  in  place  45  feet  of  the  retaining  wall  of  the  approach  averagina 
8  feet  in  lieight.and  40  feet  of  side  walls  of  the  shore  end  of  wharf  averaging  4J  feet 
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ill  height,  iiml   there  hud  been   deliveiuMl  n  Uii;<2je   quantity  of  tim'her,  jind    nearly  ail 
the  iron  required. 

^  DELAl'S    COVE. 

Deiaps  Cove  is  situated  on  the  south  shore  of  tlie  Bay  of  Fundy,  in  Annapolis 
(bounty,  and  is  about  12  miles  to  the  eastward  of  Digby  Gut. 

The  spai"  buoy  and  anchor  which  had  been  placed  by  the  Depaitnient  to  the 
north-east  of  the  outer  end  of  the  breakwater,  having  been  carried  out  of  its  position 
by  a  heav}^  storm,  was  replaced  during  the  present  year,  and  the  spar,  which  was 
broken,  was  renewed. 

DIGBY. 

The  town  of  Digby  is  situated  at  the  western  end  of  the,Ann'a])olis  Basin.  It  is 
the  eastern  terminus  of  the  Western  Counties  Railway,  and  during  the  past  year  has 
been  connected  by  rail  with  Annapolis  and  the  general  railway  system  of  Xova 
Scotia. 

Owing  to  the  dilapidated  state  of  the  present  Digby  pier,  &c.,  the  limited 
amount  of  water  at  its  site,  it  was  considei-ed  advisable  to  construct  a  new  pier  in 
deep  water  to  meet  the  increasing  railway  and  steamboat  traffic  of  the  port,  and  at 
the  last  session  of  Parliament  an  appropriation  of  $J:0,000  was  made  for  this  pui-pose. 

The  site  selected  for  the  work  is  about  J  mile  to  the  northward  of  the  present 
pier  and  on  the  opposite  side  of  the  "  Raquette,"  and  a  contract  for  its  construction 
was  signed  in  November  last.  Owing  to  difficulties  the  contractor  has  had  to  con- 
tend with,  the  actual  construction  has  not  yet  been  begun,  but  a  considerable  amount 
of  materials  for  the  work  has  been  delivered  near  the  site. 

The  proposed  work  is  to  be  180  feet  long,  50  feet  wide  on  top,  and  will 
extend  into  16  feet  of  water  at  low  tide.  All  its  exposed  faces  are  to  be  con- 
structed of  squared  timber,  birch  being  used  for  the  lower  portions  to  within  18  feet 
of  the  cap.  The  pier  is  intended  to  meet  the  requirements  of  both  the  railway  and 
steamboats,  and  will  be  provided  with  inclined  landings  and  other  improvements, 
80  that  freight  can  be  handled  at  all  stages  of  the  tide  with  as  little  delay  as  possible. 

Pending  the  construction  of  the  new  pier,  the  steamers  calling  at  Digby  con- 
tinue to  make  use  of  the  old  steamboat  pier,  and  during  the  past  fiscal  year  the 
Department  repaired  the  inclined  landing  of  this  latter  work.  The  repairs  con- 
sisted of  some  additional  ballast,  new  floor  stringers,  refastening  some  of  the  old 
covering  and  replacing  the  broken  covering  with  new  timber. 

ECONOMY. 

Economy,  Colchester  County,  is  situated  on  the  north  side  of  the  Basin  of  Minas, 
20  miles  to  the  westward  of  Great  Village  and  20  miles  east  from  the  town  of  Parrs- 
boro',  the  Bay  of  Fundy  terminus  of  the  Cumberland  Coal  and  Railway  Co.'s  R.R. 

A  wharf  to  serve  the  purpose  of  a  breakwatei-,  208  feet  in  length  and  25  feet 
wide  on  top,  was  constructed  by  the  Department  during  188Y-88. 

During  1889-90,  the  pier  was  extended  100  feet,  and  an  L  25  feet  in  length  was 
placed  on  the  eastern  side  of  the  outer  end.  The  work  on  the  extension,  throughout, 
with  the  exception  of  cap-timbers,  floor  stringers,  fenders  and  covering,  is  constructed 
of  round  logs.  All  faces  are  double  fenders,  two  ballast  floors  were  placed  in  it,  and 
on  them  ballast  to  depths  of  4  and  3  feet  respectively  has  been  placed.  Six  mooring 
posts,  eight  ring  bolts  and  two  ladders  were  also  placed  and  secured. 

The  amount  appropriated  has  been  expended  in  the  extension  of  the  wharf  a 
further  distance  of  100  feet,  constructed  in  a  similar  manner  as  the  work  done  in 
1889-90.  The  total  length  of  the  work  is  now  408  feet,  with  a  depth  of  16  feet  of 
water  at  its  outei'  end  at  high  water  springs,  which  rise  here  46  feet.  Nea])S  rise 
39  feet. 
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FOX     ISLAND. 

Fox  Island,  Halifax  County,  is  situated  on  the  Atlantic  coast  of  Nova  Scotia, 
about  15  miles  to  the  eastward  of  Halifax,  and  lies  about  800  feet  distant  from  the 
mainland. 

Until  1879  it  was  connected  with  the  mainland  by  a  shingle  and  gravel  bar, 
which  being  bare  at  all  times  of  tide  was  used  as  a  road  for  carts,  hauling  water, 
supplies  and  stoj-es  to  the  island.  Besides  serving  as  a  road,  the  beach  with  the 
island  formed  a  harbour  for  fishing  boats.  Dui'ing  the  early  part  of  1880,  the  sea 
broke  through  the  beach,  and  these  inroads  continued  until  1885,  when  it  ceased  to 
afford  shelter  and  to  serve  as  a  means  of  communication  with  the  mainland. 

To  restore  its  usefulness,  during  the  year  1886-87,  the  Department  constructed 
beach  protection  woi'ks,  extending  over  the  whole  length  of  the  beach,  a  distance  of 
035  feet.  The  work  consisted  of  round  timber  cribwork,  with  a  batter  of  1  in  4  on 
the  sides,  13  feet  wide  on  top,  and  with  a  stone  slope  of  2  to  1  on  each  side,  extending 
up  to  2  feet  below  the  top.  The  whole  of  the  cribwork  was  filled  in  with  stone  up 
to  the  level  of  the  top  timbers. 

Since  its  completion  the  beach  made  up  on  each  side  of  the  work  up  as  high  as 
the  work  itself,  but  during  the  gales  of  last  autumn,  the  made  up  beach  on  the  east 
side  for  a  distance  of  190  feet  was  washed  away,  and  the  ballast  on  the  top  of  the 
work  for  the  same  distance  and  2  feet  in  de;oth,  and  for  a  width  of  5  feet,  was  washed 
out,  and  this  ballast  has  been  replaced. 

FRENCH   RIVER. 

French  Eiver,  Victoria  County,  is  on  that  part  of  the  east  or  Atlantic  coast  of 
Cape  Breton  Island  known  as  the  "  North  Shore,"  midway  between  the  harbours  of 
St.  Ann's  and  South  Ingonish. 

During  the  year  1890-91  a  contract  was  entered  into  for  the  construction  of  an 
isolated  breakwater,  50  feet  in  length  and  27  feet  in  width  on  top,  to  be  placed  in 
from  6  to  7  feet  at  extreme  low  water.    Spring  tides  rise  5  feet. 

Up, to  the  30th  June  nothing  had  been  done,  except  in  the  way  of  procuring 
matftiials. 

GEORGEVILLE. 

Georgeville,  Antigonish  County  is  on  the  Northumberland  Strait,  6J  miles  south- 
west from  Cape  George,  and  distant  by  land  from  Arisaig  on  Northumberland  Strait 
and  McNair's  Cove  on  St.  George's  Bay,  8  miles. 

During  the  year  1890-91,  a  contract  was  entered  into  for  the  construction  of  a 
wharf  230  feet  in  length  and  20  feet  in  width  on  top,  with  an  L  20  feet  by  20  feet 
to  consist  of  an  approach  110  feet  in  length  of  stone,  with  stone  retaining  walls,  and 
an  outer  work  of  squared  timber,  close  faced  and  fully  ballasted. 

At  the  close  of  the  year  45  feet  of  the  approach  had  been  built,  and  there  had 
been  delivei-ed  a  small  quantity  of  the  timber  and  nearly  all  the  iron  required  for 
the  outer  work,  as  well  as  nearly  all  the  stone  for  the  remainder  ot  the  approach. 

The  depth  at  the  outer  end  of  the  wharf  at  extreme  low  water  will  be  5  feet. 
Spring  tides  rise  4  feet. 

GREAT   VILLAGE. 

Great  Village,  Colchester  County,  is  situated  on  the  north  side  of  Cobequid  Bay. 
and  on  the  (iieat  Village  Eiver,  about  IJ  miles  from  its  entrance  into  the  Bay.    It  is. 
distant  about  15  miles  north-west  from  Truro,  the  shire  town  of  the  county  and  thelj 
iiead  of  Cobequid  Bay,  and  3J  miles  from  Londonderry  Station  on  the  I.  C.  E.  f  ] 

For  the  accommodation  of  the  inhabitants  of  the  locality,  during  the  last  session. 
olPai-liament  an  apropi-iation  was  made  for  the  construction  of  a  public  wharf  imme-^ 
diately  below  the  village,  the  proposed  structure  beiag  70  feet  long  and  70  feet  wide,*; 
with  a  depth  of  15  feet  of  watei- along  its  river  face  during  spring  tides,  and  a  con- 
tract was  entered  into   by   the    Department,  on   19th  January,'l891,  for  the  con^ 
struction  of  the  wharf.    At  the  end  of  the  fiscal  year  the  old  wharf  on  the  site  hadj 
been  taken  down  and  a  fair  start  made  with  the  new  work. 
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HAMPTON. 

Hampton,  or  Chutes  Cove,  Annapolis  County,  is  on  the  south  side  of  the  Bay  of 
Fundy,  about  25  miles  east  of  Bigby  Gut. 

In  February,  1889,  during  a  heavy  freshet  the  brook  which  empties  into  the 
Bay  immediately  to  the  eastward  of  the  breakwater  tore  away  its  banks  and  the 
irravel  beach  and  threatened  to  undermine  the  breakwater. 

During  the  past  fiscal  year  a  small  sum  was  expended  in  repaii'ing  the  damage, 
and  in  turning  the  brook  into  its  original  channel. 

HARBOURVILLE. 

Harbourville,  King's  County,  is  on  the  south  shore  of  the  Bay  of  Fundy,  about  55 
miles  east  of  Oigby  Gut. 

During  the  past  fiscal  year  some  small  but  necessary  repairs  were  made  to  the 
breakwater.  These  repairs  consist  of  replacing  and  fastening  some  41  new  pieces  of 
sheathing  on  the  seaward  face  of  the  breakwatei-,  some  slight  repairs  to  the  "break," 
and  i-eballasting  a  portion  of  the  work  where  the  covering  had  worked  loose,  and 
securing  this  latter  again  in  position. 

IRISH  COVE. 

Irish  Cove,  Cape  Breton  County,  is  on  the  south-east  shore  of  the  Gi-eat  Bras 
d'Or  Lake,  near  the  entrance  to  East  Bay.  The  distance  to  the  head  of  East  Bay 
is  20  miles,  to  St.  Peter's  Canal  about  22  miles  and  across  the  lake  to  Grand  Narrows 
10  miles. 

During  the  year  1890-91  a  part  of  the  amount  appropriated  was  expended  in 
procuring  material  for,  and  in  the  partial  construction  of,  a  w^harf  extending  162 
feet  to  12  feet  at  the  lowest  lake  level.  The  difference  between  low  and  high  lake 
level  is  15  inches. 

The  wharf  will  consist  of  a  shore  block  49  feet  6  inches  by  20  feet,  a  central 
block  20  feet  by  20  feet,  and  an  outer  block  57  feet  6  inches  by  20  feet  with  an  L 
20  feet  by  20  feet,  with  two  openings  of  17  feet  6  inches  each. 

JOGGINS   BREAKWATER. 

Joggins  Harbour,  Cumberland  County,  is  situated  on  the  south-eastern  side  of 
and  near  the  headof  theChignecto  Channel,  the  north-east  arm  of  the  Bay  of  Fundy. 
It  is  the  terminus  of  the  Joggins  Railway  and  the  shipping  place  for  the  coal  from 
the  Joggins  Mines  to  points  on  the  Bay  of  Fundy. 

The  works  consist  of  a  loading  pier  about  160  feet  in  length  and  65  feet  wide, 
and  a  breakwater  280  feet  in  length  and  20  feet  wide  on  top,  running  nearly  parallel 
to  the  shore,  to  which  it  is  connected  by  an  approach  145  feet  in  length  and  from 
16  to  20  feet  in  width. 

The  sheltered  area  inside  of  these  works  is  about  one  acre  in  extent  and  can 
only  be  entered  at  three  quarter  flood.  Tides  rise  here  about  35  to  41  feet,  and  the 
flats  dry  at  low  water  out  to  a  distance  of  about  a  quarter  of  a  mile  outside  of  the 
breakwatei". 

During  the  fiscal  year  extensive  repairs  and  renewals  were  made  on  the  break- 
water. 

JORDAN    BAY    BREAKWATER. 

Jordan  Bay,  Shelburne  County,  is  on  the  Atlantic  coast  of  Nova  Scotia,  about 
midway  between  Shelburne  and  Lockeport. 

In  1875  a  breakwater  550  feet  long  was  built  on  the  eastern  side  of  the  bay,  about 
6  miles  from  its  mouth,  to  give  shelter  to  vessels  resorting  here  to  load  lumber,  a 
considerable  quantity  of  which  is  cut  on  the  Jordan  River  which  falls  into  the  head 
of  the  ba}'. 

Some  slight  repairs  were  made  to  the  work  dui-ing  the  past  fiscal  year;  a  portion 
of  the  plank  covering  and  sheathing  having  been  torn  off  during  a  heavy  storm  was 
replaced. 
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KENNINGTON    COVE. 

Keniiiiigton  Cove,  Cape  Bi-eton  County,  is  on  the  north  side  of  Gabarus  Bay, 
about  5  miles  to  the  westward  of  the  entrance  to  Louiaburg  Harbour. 

During  the  j^ear  1890-91  the  amount  appropriated  was  expended  in  improving 
bv  the  removal  of  rocks  and  boulders,  the  landing  place  for  boats  at  White  Point,  one 
niile  to  the  westward  of  the  entrance  to  Louisburg  Harbour. 

LISMORE. 

Lismore,  Pictou  County,  is  on  the  Northumberland  Strait,  10  miles  to  the  east- 
waj'd  of  the  entrance  to  Merigomish  Harbour,  and  the  same  distance  from  Merigo- 
mish  Station  on  the   Eastern  Extension  of  the  Intercolonial  Railway. 

A  wharf  was  commenced  by  the  Department  in  1886-87  and  completed  the 
following  year.  It  is  200  feet  in  length  and  20  feet  wide,  strongly  constructed,  full 
ballasted  and  close  fendered  at  the  outer  end.  The  depth  at  extreme  low  water  at 
the  outer  end  is  1  foot  9  inches.     Spring  tides  rise  4  feet  6  inches. 

During  the  year  1890-91  material  for  a  proposed  extension  200  feet  in  length  to 
G  feet  at  extreme  low  water  was  procured,  and  150  feet  was  built  up  to  about  2  feet 
above  extreme  low  water,  and  full  ballasted. 

LITTLE    BROOK. 

The  Little  Brook  Wharf,  Digby  County,  is  situated  on  the  southern  shore  of  St. 
JIary's  Bay,  about  3  miles  to  the  southward,  and  westward  of  Church  Point. 

During  the  past  season  SlOO  was  expended  in  repairing  the  upper  portions  of 
the  wharf  which  were  considerably  damaged  by  a  very  high  tide  in  the  autumn 
of  1890,  a  portion  20  feet  square  and  5  feet  deep  was  rebuilt,  and  100  tons  of  addi- 
tional ballast  placed  in  the  work. 

LOBSTER   ROCKS',  YARMOUTH    HARBOUR. 

The  Lobster  Eocks  in  Yarmouth  harbour  are  on  the  western  side  of  a  sharp 
bend  in  the  channel  immediately  below  the  steamboat  wharf  and  in  front  of  the 
marine  railway. 

Owing  to  the  narrowness  and  crookedness  of  the  channel  these  rocks  have 
always  been  a  source  of  danger  to  steamers  and  other  vessels  leaving  the  harbour  on  | 
an  ebb  tide.     Some  years  ago  the  inner  portions  of  these  rocks  were  covered  with  a 
cribwork  block  built  at  the  expense  of  the  local  authorities.  1 

It  has  several  times  been  proposed  to  remove  the  outer  portion  of  the  rocks  by  ■ 
blasting  and  dredging  but,  after  careful  surveys  and  examinations,  the  estimated  \ 
cost  was  found  to  be  so  lai-ge  that  it  was  finally  decided  to  build  a  second  cribwork 
abutment  a  short  distance  outside  the  old  one,  so  that  it  would  be  impossible  for 
vessels  to  strike  or  ground  upon  them  ;  and  in  August  last  an   appropriation  was 
made  foi-  this  purpose. 

The  work  was  completed  during  the  past  fiscal  year  and  has  already  proved  of 
great  sei-vice,  on  one  occasion  saving  the  new  iron  steamer  "  Boston  "  from  serious 
injury. 

The  block  is  sunk  in  from  8  feet  to  12  feet  of  water,  at  low  tide,  and  is  22  feet 
square  on  top,  its  sides  are  built  with  a  batter  of  1  foot  in  8  feet  and  the  four  sides 
sheatiied  with  hardwood  plank  and  the  corners  protected  with  heavy  fenders  and 
iron  straps, 

MABOU. 

Mabou  Harbour,  Inverness  County,  is  on  the  west  coast  of  Cape  Breton  Island, 
(i  miles  north-east  from  Port  Hood. 

Tiie  entrance  was  formerly  at  the  southern  extremity  of  a  range  of  sand  hills, 
by  an  intricate  channel  obstructed  by  a  bar,  over  which  there  was  a  depth  of  only  4 
feet  at  low  water. 
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In  1870,  a  survey  was  made  and  a  report  submitted  on  the  project  of  o;)enin^  a 
cw  cliannel  through  the  sand  hills,  at  tiieir  northern  extremity,  and  (-losini;-  llie 
xistinii;  cliannel. 

The  work  was  commenced  in  1872.  A  pier  on  the  south  side  of  ihe  new  channel, 
,y6  feet  in  lenjith,  was  completed  in  1876,  and  the  same  year  the  old  channel  was 
closed.  Expenditui'es  have  been  made  neai-ly  every  yeai*  since  1876,  in  constructin^r 
a  brush  and  stone  dam  on  the  south  side  near  the  outer  end  of  the  pier,  conslructino- 
and  repairing;  a  breastwonc  on  the  north  side,  and  since  1885,  in  constructing  a 
work  of  brush  and  stone  in  shoal  water  on  the  south  side  of  the  channel  extending 
1.087  feet  beyond  the  outer  end  of  the  pier. 

The  new  channel  is  straight  and  in  every  way  a  great  improvement  on  the 
imer  enti-ance,  which  is  now  closed  by  a  sand  bar  from  000  to  1,000  feet  in  width. 
I'he  depth  at  low  water  in  the  new  channel,  over  the  bar  opposite  the  outer  end  of 
the  brush  and  stonework,  was,  at  the  close  of  the  year,  about  6  feet.  In  the  channel, 
from  the  outer  end  of  the  brush  and  stonework  to  the  outer  end  of  the  piej",  the 
depth  varied  from  8  to  12  feet,  and  opposite  the  pier  where  it  is  about  100  feet  wide, 
from  12  to  15  feet,  at  low  water.  Fiom  the  inner  end  of  the  pier  thei-e  is  a  channel 
4,000  feet  in  length,  expanding  into  a  fine  basin  2^  miles  long  and  from  a  quarter  to 
Haifa  mile  wide  inside  the  10  feet  lines,  and  having  a  depth  of  from  2J  to  4  fathoms 
over  a  large  part  of  its  area. 

During  a  succession  of  gales  in  December  last,  a  portion  of  the  pier  on  the  south 
side  of  the  channel  280  feet  in  length  (80  to  360  feet  from  the  outer  end)  was  des- 
troyed. The  breastwork  on  the  north  side  o£  the  channel  was  destroj^ed  several 
^'ears  ago. 

The  amount  appropriated  for  the  year  1890-91  was  expended  in  the  construc- 
iion  of  a  brush  and  stone  dam  250  feet  in  length  and  10  feet  in  width,  on  the  south 
side  of  the  channel  between  the  outer  end  of  the  pier  and  the  sand  hills,  and  in  rais- 
ing the  brush  and  stone  extension  nearly  to  high  watei-  level  from  end  to  end. 

At  the  commencement  of  the  fiscal  year,  the  ''Canada"  was  working  at  this 
place  alongside  the  breakwater  and  at  the  site  of  a  ]>roposed  wharf,  work  being- 
closed  on  10th  November,  1890,  at  which  date  20,700  cubic  yards  of  material  had 
been  removed. 

MARGAREE. 

Margaree  Harbour,  at  the  mouth  of  the  Margaree  River,  Inverness  County,  is  on 
the  west  coast  of  Cape  Breton  Island,  about  30  miles  north-east  of  Port  Hood.  It 
has  a  narrow  and  intricate  channel  through  which  the  tides  run  at  the  rate  of  4  knots, 
and  its  entrance  is  obstructed  by  a  bar  of  shifting  sand,  over  which  there  is  at  times 
a  depth  of  only  5  feet  at  extreme  low  water.     Spring  tides  rise  4  feet. 

A  pier  constructed  on  the  west  side  of  the  entrance  to  the  harbour  by  the  Pro- 
viiK'ial  Government  prior  to  Confederation,  was  repaired  and  extended  by  the 
Department  in  1876  and  again  in  1879. 

During  the  yeav  1890-91  a  contract  entered  into  in  1889  for  repairs  to  the  pier,  and 
for  an  extension  200  feet  in  length,  was  completed,  and  some  repairs  to  the  old  work, 
not  included  in  the  contract,  were  effected.  The  extension  is  20  feet  in  width  on  top 
over  a  distance  of  170  feet  and  25  feet  over  the  remaining  30  feet,  it  is  of  round 
timber,  full  ballasted  and  close  fendered. 

MARGARETVILLE. 

Mai'garetville,  Annapolis  County,  is  on  the  south  shore  of  the  Bay  of  Fundy, 
about  42  miles  east  of  Digby  Gut. 

The  breakwater,  which  was  built  by  the  inhabitants  many  years  ago,  was  badly 
damaged  by  storm  in  December,  1885.  The  work  was  repaired  by  the  Department 
in  1887-88,  at  which  time  a  section  150  feet  long  of  the  inshore  end  was  rebuilt. 

In  October  last  a  succession  of  heavy  gales  tore  away  the  beach  near  the  outer 
end  of  the  work  and  having  exposed  the  decayed  and  worm-eaten  foundation  soon 
niade  a  breach  dii-ectly  throuo-h  the  breakwater. 
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An  appropriation  of  $400  was  immediately  made  to  save  the  work  from  further* 
damage  during  the  coming  winter's  storms,  both  ends  of  the  breach  were  bulkheaded 
up,  some  of  the  wreckage  was  removed  and  all  timber  that  was  fit  for  further  build- 
ing operations  was  saved  and  piled  above  the  reach  of  tide  water. 

MERIGOMISH. 

Merigomish  Harbour,  Pictou  County,  is  oii  the  Northumberland  Strait,  10  miles 
to  the  eastward  of  the  entrance  of  Pictou  Harbour.  The  dejDth  at  low  water  over 
the  bar  at  ihe  entrance  is  14  feet.     Spring  tides  rise  5 J  feet,  neaps,  3J-  feet. 

In  1880,  a  wharf  was  built  by  the  Department  in  a  cove  to  the  eastward  of  j 
Hard  Wood  Point,  and  about  1  mile  from  Merigomish  Station  on  the  Eastern  Exten- ; 
sion  of  the  Intercolonial   Eailway.     It  is  154  feet  in  length  and  20  feet  in  width,  on 
flats  dry  at  extreme  low  water  to  the  outer  end  and,  consists  of  an  approach  70  feet 
in  length,  of  earth  with  stone  side  walls,  and  84  feet  of  block  and  span  work  with 
covering. 

During  the  year  1890-91,  the  covering  over  65  feet  of  the  outer  end  of  the  whail, 
was  renewed.  i 

METEGHAN   RIVER.  ; 

Meteghan  Eiver  falls  into  St.  Mary's  Bay  about  2  miles  north-east  of  Meteghan; 
Cove  and  9  miles  south  of  Church  Point. 

The  harbour  is  formed  by  two  breakwaters,  one  on  either  side  of  the  river 
mouth,  both  of  which  were  built  many  years  ago  by  the  Provincial  Government.| 
These  works  have  been  extensively  repaired  and  otherwise  improved  by  the  Dej^art! 
ment  on  several  occasions. 

During  the  past  fiscal  year  an  expenditure  was  made  by  the  Department  in  the 
removal  of  some  rocks  from  the  channel  which  interfered  with  the  keels  of  vessels 
when  lying  at  the  wharf,  and  also  in  effecting  some  slight  repairs  to  both  break 
waters. 


MOIDART. 

Moidart,  Antigonish  County,  is  on  the  Northumberland  Strait,  3  miles  west  from; 
Arisaig.  ! 

In  1887-88  a  landing  place  for  boats  was  made  by  levelling  off  the  top  of  a  large! 
rock  and  constructing  a  narrow  approach  73  feet  in  length  of  stone,  with  cribworti 
top.  The  approach  was  destroyed  during  a  succession  of  northerly  gales  in  October) 
1890. 

The  remains  of  the  old  work  have  been  removed  and  a  new  approach  75  feet 
in  length,  16  feet  in  width  and  6  feet  in  average  height,  constructed  of  round  tim  ■ 
ber,  full  ballasted,  covered  and  tendered. 

The  depth  at  extreme  low  water  at  the  east  side  of  the  rock  is  2  feet.  Sprinii 
tides  I'ise  5  feet. 

m'nair's  cove. 

McNair's  Cove,  Antigonish  County,  is  on  the  west  side  of  St.  George's  Bay 
about  1^  miles  south  of  Cape  George. 

A  contract  entered  into  in  1872  for  the  construction  of  a  breakwater  to  extern 
400  feet  from  a  point  on  the  north  side  of  the  cove,  was  completed  the  following 
year.    The  woj-k  was  20  feet  in  width  over  a  distance  of  200  feet  from  the  shore  end! 
30  feet  over  a  further  distance  of  160  feet  and  40  over  the  remaining  40  feet.     Thtj 
depth  at  the  outer  end  at  extreme  low   water  was  about  16  feet.      Spring  tide| 
rise  4  feet.     Eepairs  wei'e  made  from  time  to  time  till  1879  when  the  work  was  car 
ried  away  to  within  100  feet  of  the  shore  end  down  to  from  6  to  3  feet  below  lev] 
water.     During  the  summer  of  1883,  70  feet  of  the  work  was  rebuilt,  and  during  th 
winter  of  1883-84  it  was  extended  94  feet.     In  April,  1884,  the  94  feet  extension  wa 
badly  damaged  by  drift  ice  and  subsequently  carried  away. 
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A  contract  entered  into  in  1887  for  the  reconstruction  of  160  feet  of  the  work, 
was  completed  in  1888.  The  new  work  is  82  feet  in  width  on  top  and  42  feet  at  the 
bottom  and  has  a  sloping  face  from  one  foot  above  low  water  on  the  north  side  and 
the  outer  end.  It  is  strongly  constructed  and  founded  on  a  bottom  prepared  by  re- 
moving the  remains  of  the  former  structure  down  to  12  feet  below  low  water  at  the 
outer  end,  and  to  6  feet  at  the  inner  end.  At  the  outer  end  thei-e  is  now  from  9  to 
12  feet  at  extreme  low  water,  and  from  7  to  9  feet  over  a  distance  of  100  feet  out. 
Access  to  its  sheltered  side  is  obstructed  by  a  deposit  of  ballast  and  gravel,  over 
which  there  is  a  depth  of  from  5  to  4  feet  at  the  outer  to  2  feet  at  the  inner  end. 

During  the  year  1890-91  the  amount  authorized  was  expended  in  renewing  the 
covering,  floor  stringers  and  cap  timbers  of  the  work  over  a  distance  of  about  100 
feet  from  the  inner  end,  and  in  procuring  125  pieces  of  piling. 

ogilivie's  pier. 

Ogilvie's  Pier  is  situated  on  the  southern  shore  of  the  Bay  of  Fundy,  about  3 
miles  west  of  Hai'bourville  and  52  miles  east  of  Digby  Gut. 

The  inshore  end  of  the  work  is  old  and  much  worm-eaten  and  a  hole  had  been 
made  by  the  sea  into  the  interior  of  the  work.  The  gravel  was  removed  to  a  depth 
of  3  feet,  new  timbers  were  inserted  where  practicable  and  the  interior  of  the 
cribwork  filled  with  brush  and  large  stone  ballast. 

PARRSBORO'  PIER. 

Partridge  Island  or  Parrsboro'  Pier,  Cumberland  County,  is  situated  on  the 
north  side  of  the  Basin  of  Minas,  about  a  mile  to  the  westward  of  the  mouth  of 
the  Partridge  Island  Eiver  and  about  2  miles  distant  from  the  town  of  Parrsboro', 
the  terminus  of  the  Cumbei-land  Eallway  and  Coal  Company's  Eailway. 

The  pier  which  is  500  feet  in  length,  being  directly  on  the  seashore,  has  the 
benefit  of  the  full  extent  of  the  tides,  and  as  vessels  can  approach  it  and  leave  it  at 
half-tide,  it  is  the  principal  point  of  communication  between  Cumberland  County 
and  the  counties  of  King's  and  Hants,  on  the  south  shore  of  the  basin,  and  the 
steamers  of  the  Basin  of  Minas,  and  St.  John  and  Basin  of  Minas  routes  call  there 
regularly  during  the  season. 

During  a  heavy  south-easterly  gale  on  1st  of  October,  1889,  the  top  of  the  outer 
end  of  the  pier  for  a  distance  of  30  feet,  and  4  feet  in  depth,  was  wrecked,  the  face 
timbers  having  been  knocked  outof  their  places,  the  ballast  washed  out,  andaportion 
of  the  top  flooring  removed. 

During  last  spring  a  small  sum  was  expended  in  placing  and  securing  some 
long  piles  on  the  inner  face  of  the  outer  end,  to  fender  off  the  steamers  which  during 
high  water  springs  were  in  dangej*  of  going  on  the  wrecked  portion  of  the  pier. 

Spring  tides  rise  41  feet,  neap  tides  rise  34  feet. 

PICTOU. 

Pictou  Harbour  is  pronounced  by  Admiral  Bayfield  to  be  in  every  respect 
the  finest  on  the  southern  shore  of  the  gulf  eastward  of  Gaspe.  It  is  situated  at 
the  head  of  a  bay  which  is  If  miles  wide  and  1^  miles  deep.  The  mouth  of  the 
harbour  is  over  one-quarter  of  a  mile  wide,  and  there  is  a  depth  of  from  30  to  40  feet 
in  the  channel  as  far  a»i  the  town,  which  stands  on  the  north  side  2  miles  distant 
from  the  lighthouse.  The  flats,  however,  extend  some  distance  beyond  the  ends  of 
the  wharves.  On  the  south  side  is  the  terminus  of  the  Pictou  branch  of  the  Inter- 
colonial Eailway,  the  principal  point  of  connection  between  Nova  Scotia  and  Prince 
Edward  Island. 

Opposite  the  town  the  harbour  divides  into  three  large  arms  called  the  East, 
Middle  and  West  Eivers.  The  last  two  may  be  navigated  without  much  difficulty 
for  two  or  three  miles  above  their  confluence,  but  higher  up  they  become  divided 
into  several  small  channels  obstructed  by  oyster  beds. 

During  the  year  the  dredges  ''  St.  Lawrence  "  and  "  Canada  "  did  some  work  on 
the  channel  leading  to  the  market  wharf,  while  the  latter  did  three  days'  work  deep- 
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ening  along  Dwyer's  wharf.     Full  details  of  this  work  are  given  under   the  various 
dredges  at  the  end  of  this  report. 

PORT    GEORGE. 

Port  George,  Annapolis  County,  is  37  miles  eastof  Digby  Gut  on  the  south  shore 
of  the  Bay  of  Fundy. 

The  hai'bonr  is  dry  at  low  water  and  is  formed  by  a  western  breakwater  and  an 
eastern  pier,  both  of  which  works  were  built  by  the  local  authorities. 

In  1875,  the  Department  expended  the  sum  of  $7,000  in  repairing  and  refacing 
the  breakwater,  which  was  much  decayed  and  worm-eaten. 

In  the  autumn  of  188S,  the  outer  end  of  the  breakwater  was  destroyed  by  a 
severe  storm,  the  outside  165  feet  being  swept  away,  and  the  adjoining  30  feet  being 
much  shattered  and  injured. 

During  the  spring  of  1890  a  contract  was  entered  into  for  rebuilding  the 
destroyed  section,  and  subsequently  a  second  contract  was  made  for  removing  and 
rebuilding  the  30  feet  or  damaged  section. 

During  the  past  fiscal  year  these  contracts  have  been  completed.  The  work  is 
built  of  round  timber,  and  all  the  cribs  filled  solidly  with  stone  ballast;  the  seaward 
face  has  a  double  set  of  face  timbers,  and  is  sheathed  outside  of  them  with  7  inch 
sheathing.  The  work  is  33  feet  wide  on  top,  and  there  is  a  break  of  square  timber 
7  feet  high  and  heavily  kneed,  extending  the  entire  length  of  the  seaward  side. 

PORT    HOOD. 

Port  Hood,  the  shire  town  of  the  County  of  Inverness,  is  on  the  west  coast  of 
Cape  Breton  Island,  20  miles  north  of  the  northern  entrance  to  the  Strait  of  Canso. 

The  harbour  was  formerly  a  secure  and  natural  one;  Smith's  Island,  which  is 
two  miles  in  length,  and  forms  its  western  side,  having  been  connected  with  the  main 
land  b}'  a  range  of  sand  hills.  In  1839,  the  sea  made  a  breach  in  this  protection; 
th«  opening,  at  first  narrow,  w^as  enlarged  by  the  tidal  currents  with  increasing 
rapidity,  until  it  was  swept  entirely  away  and  its  site  covered  by  15  feet  of  water. 
The  harbour  is  now  unsafe  during  north-easterly  gales,  except  in  a  small  cove  on  the 
east  side  of  Smith's  Island. 

A  pier  550  feet  long  and  24  feet  wide,  with  an  L  100  feet  by  25  feet,  was  built 
on  the  eastern  shore  of  the  harbour  in  1865-66  by  the  Provincial  Government.  When 
first  taken  in  charge  of  by  the  Department  it  was  in  need  of  repair.  Owing  to  its 
exposed  position  the  pier  has  been  frequently  damaged  by  ice  and  storms  and  the 
damage  done  made  good. 

During  this  fiscal  year  the  amount  authoi-ized  was  expended  during  the  autumn 
of  1890  in  cutting  down,  rebuilding  and  close-piling  the  outer  face  of  the  71  foot 
block,  and  in  slight  repairs  to  the  covering  and  to  the  stone  slope  on  the  noi'th  side. 
The  following  spring  the  work  was  considerably  damaged  by  ice.  Eepairs  were 
effected  by  reconstructing  from,  low  water,  and  close-piling  80  feet  of  the  north  face; 
reconstructing  the  upper  portion  of  the  woi'k,  including  the  renewal  of  the  covering, 
floor  stringers,  upper  cross  ties  and  about  2  feet  of  ballast  from  the  inner  to  the 
outer  end ;  reconstructing  40  feet  of  the  south  face  near  the  inner  end,  and  in  replac- 
ing some  pieces  of  covering  and  cap  timbers  of  the  L. 

The  depth  at  extreme  low  water  at  the  outer  face  of  the  71  foot  block,  varies 
from  15  at  the  north  to  9  feet  at  the  south  end.     Spring  tides  rise  4  feet. 

PORT   MAITLAND. 

Port  ]\raitland,  formerly  called  Green  Cove,  Yarmouth  County,  is  about  13  miles 
north  of  the  town  of  Yarmouth. 

The  harboui-,  which  is  dry  at  low  water,  is  formed  by  a  western  breakwater  and 
an  eastei-n  loading  pier.     It  is  an   important  fishing  station,  and  besides  the  number 
of  small  boats  and  vessels  employed,  considerable  capital  is   invested  in  the  fitting 
out  and  management  of  "traps  "  or  deep  water  weirs. 
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In  the  winter  of  1887-88  the  breakwater  was  seriously  damaged  by  a  succession 
of  westerly  storms  and  a  broach  of  86  feet  in  length  was  made  directly  through  the 
work. 

On  the  24th  June,  1890,  a  contract  was  made  for  rebuilding  the  destroyed  section 
and  repairing  the  othei'  parts  of  the  work. 

The  wreckage  of  the  old  woi-k  was  removed  down  to  its  foundation  and  the 
breach  filled  in  and  rebuilt  entii-ely  with   new  timber.     The  balance  of  the  seaward 

face that  is  to  say  83  feet  in  length  outside  the   new  work,  and  100  feet  between  it 

and  the  shore — was  close-piled,  the  entire  top  (including  the  cap,  covering,  floor 
stringers,  the  first  set  of  cross  ties  and  the  '*  break  "  of  these  two  sections  was 
■•"built,  and  new  fenders  were  fitted  to  the  inside  face. 

PORT  LA  TOUR   CANAL. 

Port  LaTour  Canal,  Shelburne  County,  commonly  called  the  "  Haulover,"  is  a 
cutting  or  boat  canal  about  1,250  feet  long,  12  feet  wide  and  6  feet  deep,  across  the 
isthmus  which  separates  Port  LaTour  from  Negro  Harbour. 

This  cutting  was  made  many  years  ago  by  the  local  authorities  to  enable  fisher- 
men and  others  to  pass  from  one  harbour  to  the  other,  effecting  a  saving  in  distance 
of  from  7  to  10  miles  and  avoiding  the  dangerous  passage  around  Blanche  Point  and 
its  neighbouring  shoals  and  ledges.  The  isthmus  is  low  and  flat,  and  the  beaches 
at  both  ends  are  hard  and  stony,  but  the  middle  is  a  soft  marsh. 

The  work  having  been  poorly  constructed  in  the  beginning,  and  no  repairs 
having  been  made  for  some  years,  the  whole.work  fell  into  a  dilapidated  condition 
and  become  almost  impassable  for  boats  even  at  high  water. 

At  the  last  session  of  Parliament  an  appropi'iation  was  made  for  repairing  the 
work  and  during  the  past  fiscal  year  the  canal  has  practically  been  rebuilt.  It  has 
been  widened,  deepened,  and  the  walls  on  both  sides  for  the  entire  length  of  the 
work  rebuilt.  The  canal  is  now  12  feet  6  inches  wide  in  the  clear  at  the  bottom, 
and  14  feet  6  inches  on  top  and  at  ordinary  spring  tides  there  is  4  feet  6  inches  of 
water  for  the  total  length  of  the  canal,  and  it  is  available  for  the  passage  of  fishing 
boats  from  2  hours  flood  to  4  hours  ebb,  or  8  hours  out  of  each  12. 

At  the  Port  LaTour  or  western  end  cribwork  guide  piers  have  been  built  75 
feet  long,  10  feet  wide,  and  6  feet  6  inches  high,  these  are  built  of  round  timber  with 
a  substantial  ballast  floor  over  the  lower  tier  of  timber  and  fitted  to  the  top  with 
ballast.  The  Negro  Harbour  or  eastern  piers  are  constructed  in  a  like  manner  and 
are  87  feet  long.  The  centre  portion  of  the  canal  which  is  through  the  marsh  has 
its  walls  constructed  of  ballasted  cribwork  and  the  ends  w^hich  are  through  harder 
material  have  stone  walls.  The  ebb  and  flow  of  tide  makes  a  strong  current  through 
the  canal  and  scours  the  bottom  clear  of  mud  and  silt. 

SOUTH    GUT. 

South  Gut,  Victoria  County,  is  the  local  name  of  the  south  arm  at  the  head  of 
St.  Ann's  Harbour  The  latter  is  a  fine  basin,  7  miles  in  length,  the  entrance  to 
which  is  a  few  miles  to  the  westward  of  the  principal  entrance  to  the  Great  Bras 
d'OrLake. 

During  the  year  1890-91,  the  construction  of  a  wharf  extending  198  feet,  to  6 
feet  at  extreme  low,  or  12  feet  at  extreme  high  water,  was  commenced.  It  consists 
of  a  shore  abutment  48  feet  long  and  20  feet  wide,  and  of  3  central  blocks  each  20 
feet  by  20  feet,  and  an  outer  block  20  feet  by  40  feet  with  openings  of  17  feet  6  inches. 

At  the  close  of  the  fiscal  year  when  operations  were  suspended,  the  work  was 
Iwithin  3  or  4  feet  of  required  height,  and  all  the  material  required  to  complete  it  had 
I  been  procured. 

SOUTH   INGONISH. 

The  harbour  of  South  Ingonish,  Victoria  County,  is  on  the  east  coast  of  Cape 
Breton  Island,  midway  between  Sydney  Harbour  and  Cape  North. 

On  the  completion  in  1876  of  works  undertaken  to  improve  the  entrance  to  the 
harbour,  there  was  left  a  channel  200   feet  in  width  with  a  depth  at  extreme  low 
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water  of  not  less  than  14  feet,  and  with  a  protection  work  on  the  north  side  560  feet  I 
in  length.  The  protection  work  has  since  been  destroyed,  and  the  channel  has  nar-j 
rowed  and  shoaled  to  some  extent,  but  it  is  still  nowhere  less  than  100  feet  in  width,  i 
and  has  a  depth  of  not  less  than  13  feet  6  inches  at  extreme  low  water.  Spring  tides  \ 
rise  5  feet.  .  ; 

With  the  amount  appropriated  for  the  fiscal  year  1890-91,  material  to  be  used, 
in  the  construction  of  a  wharf  53  feet  in  length  and  30  feet  in  width  has  been  pro-i 
cured,  but  pending  the  selection  of  a  suitable  location,  work  of  construction  was  notj 
commenced.  1 

STONY   ISLAND.  | 

Stony  Island  is  a  prosperous  fishing  station  on  the  east  side  of  Cape  Sable  Island,! 
Shelburne  County,  about  midway  between  Cape  Sable  and  North-East  Point. 

At  the  last  session  of  Parliament  an  appropriation  was  made  for  the  construe-! 
tion  of  a  breakwater  for  the  protection  of  fishing  boats,  and  in  the  autumn  of  1890  a! 
contract  was  entered  into  for  the  construction  of  the  work.  i 

As  there  is  no  timber  on  Cape  Sable  Island  the  materials  were  obtained  on  the! 
mainland  during  the  winter  months  and  building  operations  were  begun  in  the' 
spring  as  soon  as  the  timber  could  be  rafted  to  the  site. 

The  proposed  breakwater  when  completed  will  be  300  feet  long  and  24  feet  widej 
on  top  ;  its  inner  end  for  a  distance  of  125  feet  will  be  constructed  of  cribwork  andj 
the  remaining  or  outer  portion  of  pile  bents.  The  latter  section  will  be  protected 
on  its  seaward  side  by  a  row  of  close-piling,  their  ends  being  left  4  feet  above  the 
top  of  the  work  to  act  as  a  "  break  "  to  prevent  the  sea  from  coming  over  and  the 
cribwork  section  will  have  a  "  break  "  of  squared  timber  of  a  similar  height. 

SUMMERVILLE  WHARF.  I 

Summerville,  Hants  County,  is  situated  on  the  eastern  side  of  the  Avon  Eiven 
about  midway  between  the  town  of  Windsor,  the  shire  town  of  the  county,  and  th( 
mouth  of  the  river  where  it  empties  into  the  Basin  of  Minas. 

The  wharf  was  constructed  many  years  ago  by  the  inhabitants,  aided  by  th( 
Local  Grovernment,  and  with  the  exception  of  some  trifling  repairs,  no  work  had  beer 
placed  upon  it  until  1887.  At  that  time  the  structure  had  been  abandoned  as  useles 
for  the  want  of  repairs,  and  Messrs.  Churchill  of  Hantsport,  intending  to  place  i 
ferry  steamer  on  the  route  between  Summerville,  Hantsport  and  Windsor,  repairecf 
the  broken  end  and  extended  it  a  distance  of  36  feet  at  their  own  expense.  j 

During  the  years  1889-90  the  Department  commenced  the  reconstruction  of  th"j 
top  of  the  work  and  in  strengthening  the  sides,  by  removing  the  old  top  to  a  deptli 
of  fi'om  3  to  5  feet  and  in  rebuilding  it  to  a  depth  of  from  5  to  7  feet,  and  by  placin«i' 
fenders  along  the  faces  5  feet  apart,  and  during  the  past  year  the  repairs  commence)] 
in  1889-90  were  completed  and  the  wharf  is  now  in  first-class  condition.  j 

The  total  length  of  the  wharf  is  300  feet,  varying  in  width  from  25  to  31  feel 
and  in  height  from  4  to  23  feet,  the  latter  being  the  height  at  the  outer  end. 

TATAMAGOUCHE. 

TheTatamagouche  Eiver,  Colchester  County,  empties  into  the  south-west  corne 
of  Tatamagouche  Bay,  Straits  of  Northumberland. 

Between  the  4th  August  and  12th  Sepember,  1890,  the  "  Geo.  McKenzie  "  wa 
engaged  in  dredging  at  different  points  in  the  harbour,  7,755  cubic  yards  of  mud  aD< 
clay  being  removed.  I 

TRACADIE. 

( 


Big  Tracadie  Harbour,  Antigonish  County,  is  situated  on  the  southern  shore 
St.  George's  Bay,  about  4  miles  to  E.  S.  E.  from  Pomquet  Island.  } 

It  is  an  extensive  sheet  of  water  having  a  depth  of  from  10  to   14  feet   over} 
arge  part  of  its  area,  the  entrance  channel  however  is  nariow  and  crooked.  j 
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By  the  24th  July,  1890,  the  dredge  "  Geo.  McKenzie  "  completed  a  channel 
750  feet  in  length,  200  feet  wide  at  the  river  end  and  170  feet  at  the  outer,  with  a 
depth  of  7  feet  at  low  water  springs. 

TIDNISII. 

The  Tidnish  River  enters  Bay  Yerte  on  the  southern  side  and  near  its  head. 
It  is  the  largest  stream  entering  the  bay,  and  for  a  short  distance  from  the  mouth 
it  forms  the  boundary  line  between  the  Counties  of  Westmoreland,  in  New  Bruns- 
wick, and  Cumberland,  in  Nova  Scotia,  the  western  shore  being  in  the  former  and 
the  eastern  in  the  latter  province. 

Tidnish  Head,  about  1^  miles  to  the  eastward  of  the  mouth  of  the  river,  is  the 
eastern  terminus  of  the  Chignecto  Marine  Railway,  now  under  construction. 

On  the  4th  day  of  July,  1890,  a  contract  was  entered  into  for  the  construction 
of  a  public  wharf  on  the  south-eastern  side  of,  and  near  the  mouth  of  the  river  in 
Cumberland  County,  and  it  was  satisfactorily  completed  on  the  13th  May. 

The  wharf  is  220  feet  in  length  and  20  feet  wide,  with  an  I.  on  the  upper  side  of 
its  outer  end,  20  feet  long  by  20  feet  wide.  It  is  built  of  round  timber,  thoroughly 
ballasted  and  covered  with  plank,  and  its  sides  and  end  are  well  protected  by  fenders 
and  fender  piles. 

VICTORIA. 

Victoria  pier  is  situated  on  the  Bay  of  Fundy  shore  of  King's  County,  and  is 
distant  about  2  miles  east  of  Morden,  and  about  midway  between  this  latter  and 
Ogilvie's  pier. 

l>uring  the  past  fiscal  year  some  repairs  were  made  to  the  covering,  a  portion 
of  the  structure  was  ballasted  and  two  additional  mooring  posts  placed  in  convenient 
positions.  ' 

WALTON. 

Walton  Harbour,  Hants  County,  is  the  outlet  of  the  LaTete  River,  and  is 
situated  on  the  southern  shore  of  the  Basin  of  Minas,  Bay  of  Fundy,  about  14 
miles  to  the  westward  of  Noel  Bay,  and  14  miles  to  the  north-eastward  of  Cheverio 
at  the  mouth  of  the  Avon  River. 

A  contract  was  entered  into  in  December,  1890,  for  the  construction  of  a  break- 
water on  the  eastern  side  of,  and  near  the  mouth  of  the  harbour,  250  feet  long  and 
20  feet  wide,  sloping  1  in  8  on  the  inside,  and  1  in  2  on  the  outside,  for  the  purpose 
of  forming  a  harbour  inside. 

The  work  has  been  carried  on  in  a  very  vigorous  manner,  and  at  the  end  of  the 
fiscal  year  the  bottom  of  the  outer  end  for  a  distance  of  130  feet  inward  had  been 
built  up  to  an  average  height  of  6  feet  and  thoroughly  ballasted. 

WEYMOUTH. 

Wej'mouth,  Digby  County,  is  situated  at  the  entrance  of  the  Sissiboo  River, 
which  empties  into  St.  Mary's  Bay,  and  is  distant  20  miles  from  Digby. 

The  "St.  Lawrence,"  having  been  ordered  for  work  in  the  River  Sissiboo  at 
Weymouth,  left  Pointe  du  Chene  on  25th  October.  The  passage  was  long  and  stormy 
and  the  season  late,  and  when  Weymouth  was  reached  and  the  dredge  got  to  work 
it  was  found  impracticable  to  continue  owing  to  the  hard  nature  of  the  bottom. 

WRECK    COVE. 

Wreck  Cove,  Victoria  County,  is  on  that  part  of  the  east  or  Atlantic  coast  of 
Cape  Breton  Island  known  as  the  "  North  Shore,''  between  the  Harbours  of  St.  Ann's 
and  South  Ingonish,  and  distant  from  the  former  18  and  from  the  latter  12  miles. 

A  former  landing  place  for  boats,  near  the  mouth  of  Wreck  Cove  Brook,  was 
rendered  unsafe  by  a  divergence  of  the  stream  and  the  opening  of  a  second  outlet. 

Daring  the  year  1890-91  the  amount  appropriated,  together  with  $200  paid  by 
the  locality,  was  expended  in  the  construction  of  a  dam  of  brush  and  stone  675  feet 
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in  length,  16  feet  in  average  width,  and  6  feet  in  average  height,  designed  to  confine 
the  stream  to  its  former  channel  and  thus  restore  the  landing  place  to  its  original  con 
dition. 


NEW  brunswice:. 

Anderson's  hollow. 

Anderson's  Hollow,  Albert  County,  is  situated  on  the  northern  shore  of  the 
Chignecto  Channel  or  north-eastern  arm  of  the  Bay  of  Fiindy  and  on  the  eastern 
side  of  Salisbury  Bay  lying  between  Cape  Enragd  and  Matthew's  Head. 

The  formation  of  a  harbour  was  first  commenced  by  the  Department  in  1879-80, 
an  isolated  block  100  feet  in  length  and  25  feet  in  width  being  constructed  at  a 
distance  of  500  feet  from  the  shore  and  some  300  teetfrom  extreme  low  water  mark^ 
additions  being  made  in  1883-84-85-86,  and  1887-88,  of  90,  100  and  260  feet  respect- 
ively, forming  a  connection  with  the  shoi-e.  to  which  also  the  Local  Government 
in  1888  built  a  public  road  and  approach,  the  Marine  Department  also  erecting  and 
maintaining  a  light  on  its  outer  end.  | 

During  the  fiscal  year  rej^airs  were  made  to  a  portion  of  "  break  "  damaged  by  a 
severe  storm  that  occurred  in  early  part  of  November,  1890. 

CAPE  TORMENTINE. 

(^ape  Tormentine  is  on  the  New  Brunswick  coast  of  Northumberland  Strait,  and 
is  the  nearest  point  to  Prince  Edward  Island,  from  which  it  is  distant  about  9  miles. 

At  the  point  of  ihe  Cape  an  artifical  harbour  is  in  course  of  construction.  The 
work  consists  of  a  straight  pier  2,500  feet  in  length  with  a  head  and  return,  each 
400  feet  in  length,  enclosing  a  basin  a  little  over  4  acres  in  extent,  having  an  extreme 
depth  of  15  feet  at  low  w^ater,  or  22  feet  8  inches  at  high  water  spring  tides. 

For  a  distance  of  1,300  feet  from  the  shore,  the  pier  is  composed  of  stone 
embankment  20  feet  wide  on  top  with  slopes  of  2  to  1 ;  the  remaining  1,200  feet  is 
close-faced  cribwork  30  feet  wide.  The  head  and  return  will  be  of  similar  cribwork, 
but  the  width  from  the  bottom  up  to  low  water  will  be  40  feet,  decreasing  to  30  feet 
at  the  finished  level  of  the  work  and  presenting  a  sloping  face  sheathed  with  hard- 
wood to  the  south  and  east. 

During  the  fiscal  year  the  substructure  of  the  cribwork  of  the  pier  has  been 
extended  700  feet  to  a  point  2,400  feet  from  high  water  mark,  while  a  length  of  860 
feet  of  superstructure  has  been  nearly  completed ;  a  stone  slope  has  also  been  carried 
out  580  feet  in  length  on  the  north  side  and  330  feet  on  the  south  side  of  the  work, 
while  the  slopes  of  the  stone  embankment  were  biought  around  crib  No.  \. 

At  the  close  of  the  fiscal  year  the  work  was  still  in  progress. 

CARAQUET. 

Bridgetown,  Gloucester  County,  is  the  name  of  the  railway  station  situated  at 
the  upper  or  western  end  of  Caraquet  Harbour  and  Settlement,  and  is  2  miles  east  of 
the  bridge  crossing  the  Caraquet  River  and  6  miles  west  of  existing  public  wharf 
near  Caraquet  Church. 

Directly  off  Bridgetown  extensive  oyster  beds  are  situated,  causing  this  portion 
of  Caraquet  Harbour  to  be  known  as  the  "  Oyster  Grounds." 

To  provide  shelter  and  a  landing  place  for  boats,  a  contract  was  entered  intoi 
25th  October,  1890,  for  the  construction  of  a  work  in  all  350  feet  long,  consisting  of' 
a  shore  approach  160  feet  long,  four  blocks  each  15  by  15  feet,  5  spans  or  open- 
ings of  20  feet  each,  and  an  outer  block  30  by  30  feet.  The  shore  approach  and 
the  several  blocks  to  be  constructed  of  round  logs  open  cribwork,  the  spaces  or! 
spans  between  being  each  spanned  with  four  10  by  12  stringers,  the  blocks  and  I 
approach  to  be  fendered  on  the  sides  and  full  ballasted,  the  whole  being  covered) 
with  3-inch  planking. 

The  timber  requited  having  been  got  out  during  the  winter,  construction  was} 
commenced  about  the  1st  June,  and  by  the  end  of  the  fiscal  year  the  work  was  well! 
under  way  ;  all  of  the  blocks  as  well  as  the  approach  being  commenced  and  built  up| 
to  about  on(!-third  of  height  required.  i 
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CAMPBELLTON. 

Cumpbellton,  Rostigouche  County,  is  Kituated  on  the  Houlhern  side  of  the  Resti- 
i;ouche  Eiver,  about  15  miles  west  of  Dalhousie,  the  shire  town  and  where  the  river 
cntors  the  Baie  des  Chaleurs;  it  is  an  important  station  on  the  line  of  the  Interco- 
lonial, as  well  as  a  thriving  and  growing  town,  hittei'ly  doing  an  extensive  business 
in  the  shipment  of  lumber. 

Campbellton  is  practically  at  the  head  of  navigation  although  the  tide  flows  up 
the  I'iver  some  9  miles  further,  but  shoals  and  the  intricacy  of  the  channel  prevents 
the  passage  of  vessels  of  any  size,  except  on  the  "  Travei'se  "  about  4  miles  below 
('ampbellton  where  the  depth  is  only  about  12J  feet,  a  depth  of  18  feet  at  low  water 
springs  can  be  carried  up  to  the  town,  which,  with  the  ri^e  of  lOJ  feet  ac  springs  and 
7  feet  at  neaps,  allbrds  a  good  depth  of  watei*  for  the  class  of  vessels  engaged  in  trad- 
ing to  and  from  the  port,  these  being  generally  barques  of  from  400  to  900  tons.  The 
greater  number  of  these  arrive  in  ballast,  the  disposal  of  which  has  been  a  matter  of 
serious  inconvenience,  owing  to  there  being  no  convenient  place  of  deposit.  To 
remedy  this  a  contract  was  entered  into  on  the  23rd  April,  1889,  for  the  construction 
of  a  "  ballast  wharf,"  the  sti-ucture  being  an  isolated  block,  140  feet  in  length  by  35 
feet  in  width  on  top  and  having  a  minimum  depth  of  18  feet  at  low  water  spring 
tides  ;  this  work  which  had  been  in  progress  during  the  previous  year,  was  completed 
on  the  30th  of  August,  1890. 

The  work  done  during  the  fiscal  year  consisted  in  putting  on  covering,  con- 
structing ballast  traps  and  bidders,  some  little  ballasting  and  further  bolting  of 
fenders. 

To  complete  the  landing  and  approach  requii-ed  for  the  accommodation  of  the 
ferry  steamer  plying  between  Campbellton  and  Cross  Point  (directly  opposite),  on 
the  Quebec  shore  of  river,  a  contract  was  entered  into  31st  March,  1891,  for  the  cons- 
truction of  the  work  to  extend  250  feet  in  length  from  the  outer  end  of  the  work  built 
by  the  Department  by  day's  labour  in  1889-90  at  site  selected  and  provided  by  the 
Campbellton  Town  Council.  The  work  contracted  for  consists  of  four  cribwork 
blocks,  respectively  50,  20,  20  and  100  feet  long  and  three  spans  or  openings  of  20 
feet  each,  the  latter  spanned  by  four  10  by  12  inch  stringers,  the  work  being 
covered  with  4  inch  planking.  The  first  three  blocks  and  all  the  spans  are  to 
be  20  feet  in  width  from  outside  to  outside  of  cap  timber,  the  fourth  or  outer  block 
for  a  distance  of  40  feet,  to  be  30  feet  wide,  while  its  remaining  length  or  that 
portion  ot  it  forming  the  incline  will  be  20  feet  in  width. 

At  the  close  of  the  fiscal  year,  most  of  the  materials  required  had  been  pro- 
vided, and  construction  would  shortly  commence. 

edgett's  landing. 

Edgett's  Landing,  Albert  County,  is  situated  on  the  west  side  of  the  Petitcodiac 
River,  about  10  miles  from  its  mouth,  and  two  miles  south  of  the  Village  of  Hills- 
boro',  a  railway  and  telegraph  station,  and  also  business  centre  of  the  county. 

To  facilitate  the  discharge  of  ballast  from  vessels,  a  contract  was  entered  into, 
15th  of  January,  1889,  for  the  construction  of  a  "  ballast  wharf  "  at  Edgett's  Land- 
ing, on  the  site  where  many  years  ago  the  G-overnment  of  New  Brunswick  had 
constructed  vThat  was  known  as  the  "  Steamboat  Wharf."  The  wharf  contracted 
for  is  400  feet  in  length,  and  reaching  to  about  150  feet  of  low  water  mark,  having 
at  its  outer  end  30  feet  of  water  at  high  water  spring  tides  which  rise  45  feet,  neaps 
38  feet. 

Owing  to  the  failure  of  the  contractors  to  prosecute  the  work,  in  September, 
1889,  the  contract  was  cancelled  by  Order  in  Council,  and  materials  that  had  been 
supplied  taken  chai-ge  of  by  the  Department,  the  construction  of  the  work  being 
resumed  under  direct  charge  on  the  20th  May,  1890,  and  continued  until  end  of 
Novembei-,  at  which  date  the  outer  100  feet  was  built  up  to  the  proposed  height,  and 
partly  fendered  ;  the  next  section,  100  feet  long  by  30  feet  wide,  composed  of  round 
logs,  open  cribwork,  to  within  4  feet  of  required  height,  while  of  the   remaining 
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length  of    proposed  cribwork,   150  ^feet  long  and  20  feet  wide,  one-half  has  been 
built  up  to  within  4  feet  of  the  top. 

gray's  island. 

Gray's  Island,  Albert  County,  is  situated  on  the  west  side  of  the  Petitcodiac 
River,  two  nciiles  north  of  the  village  of  Hillsboro'. 

A  contract  was  entered  into  27th  October,  1890,  for  the  construction  of  a 
breakwater,  for  the  protection  of  shipping,  300  feet  long  over  all,  to  extend  from 
the  shore  a  short  distance  above  the  site  of  the  wharves.  The  first  100  feet  or 
inner  end  of  the  work  is  merely  "  clay  dyking,"  5  feet  wide  on  top  sloping  1  to  1 
on  the  sides.  The  next  100  feet  outwards  is  of  round  logs,  open  cribwork,  15  feet 
wide  on  toj),  and  sloping  1  in  4  on  the  sides;  the  next  50  feet  to  have  its  uppe»'  30 
feet  similar  to  last  described,  excepting  that  the  northern  or  upper  side  shall  have 
the  face  longitudinals  of  square  timber,  and  face  close  sheathed  with  spruce  spars, 
flatted  to  6  inches  in  thickness,  the  bottom  being  built  plumb,  and  its  northern  or 
upper  side  protected  by  close-piling.  The  outer  50  feet  is  25  feet  wide  on  top,  and 
for  its  upper  30  feet  has  a  slope  of  1  in  12  on  the  end,  1  in  4  on  north  side,  and 
1  in  2  on  the  southern  or  lower  side,  the  bottom  being  built  plumb,  and  having  both 
sides  and  end  protected  by  close-piling,  and  the  upper  portion  of  the  work  by  close- 
sheathing  of  spruce  and  hardwood.  Materials  having  been  procured  during  the 
winter,  delivery  of  timber  was  commenced  on  the  opening  of  navigation,^  and  con- 
struction began  about  the  latter  part  of  May,  and  at  the  close  of  the  fiscal  year  good 
progress  had  been  made. 

KINGSTON. 

Kingston,  Kent  County,  is  situated  on  the  Eichibucto  Eiver,  3  miles  south  of 
Richibucto,  the  shire  town,  and  6  miles  from  the  mouth  of  the  river  which  enters 
the  Straits  of  Northumberland. 

The  I'iver  above  Kingston  being  poorly  provided  with  shipping  facilities,  a  con- 
tract was  entered  into  in  May,  1890,  for  the  construction  of  a  wharf  on  the  upper 
side  of  the  Kingston  bridge,  to  provide  additional  accommodation  and  a  means  of 
warping  vessels  through  the  ''  draw."  The  proposed  work  is  to  be  200  feet  long  and 
35  feet  wide  on  top,  the  ends  and  outeror  north  face  being  built  close  faced  of  square 
timber,  and  the  inner  or  south  side  open  faced,  both  sides  and  ends  to  have  a  slope 
of  1  in  18.  It  will  be  connected  with  the  public  road  bridge  by  an  approach  63  feet 
long  (measured  along  its  centre)  and  20  feet  wide,  to  be  built  of  round  logs,  open 
cribwork,  ballasted,  with  floor  stringers  and  planked  over. 

Materials  for  the  wharf  were  procured  during  the  winter  and  construction  com- 
menced early  in  the  spring,  but  thewoj-k  has  been  much  delayed  owing  to  a  stranded 
schooner  at  the  irmer  end  of  the  site  of  the  work.  At  the  close  of  the  fiscal  year 
the  outer  100  feet  was  two-thirds  completed  and  the  building  of  the  approach  com- 
menced, i 

NEGRO   POINT    BREAKWATER.  * 

St.  John  Harbour,  on  the  north  side  of  the  Bay  of  Fundy,  is  the  estuary  of  the 
River  St.  John,  and  lies  at  the  head  of  a  small  bay,  the  distance  between  '*  Red  Head*' 
and  "  Negro  Town  Point "  at  the  eastern  and  western  sides  of  the  mouth  being 
about  2J-  miles.  Partridge  Island,  which  lies  a  little  more  than  a  half  mile  out- 
side of  the  line  of  points  named,  divides  the  entrance  of  the  harbour  into  two 
channels.  During  south-easterly  winds  the  sea  is  broken  by  Inner  Mispec  Point 
(which  bears  south  by  west  two  miles  from  Red  Head),  and  by  the  shoal  water 
between  Red  Head  and  the  main  or  eastern  channel.  South-westerly  winds  throw  in 
a  heavy  sea  through  the  western  channel,  which  rendered  it  difficult  for  vessels  to 
enter  the  harbour,  as  they  were  in  danger  of  being  driven  on  to  the  "Ford  Sound," 
on  the  eastern  side  of  the  main  channel. 

During  1874-75  a  thorough  survey  of  the  harbour  was  made  by  the  engineers 
of  the  Department,  and  in  the  spring  of  1875  a  breakwater  2.250  feet  long,  to 
partially  close  the  western  channel,  was  begun,  imd  in  September,  1877,  completed. 
72  [1891] 


55  Victoria.  Sessional  Papers  (No.  8.j  A.  1892 


Injury  having  been  done  to  portions  of  the  slopes,  top  and  outer  end  of  the 
work  by  storms,  a  contract  was  entered  into  19th  January,  1891,  for  supplying  a 
quantity  of  stone  for  its  repair,  delivery  of  which  was  in  ])rogress ;  by  end  of  fiscal 
year,  about  1,000  cubic  yards  liaving  been  delivered  and  placed  at  the  most  exposed 
parts  of  the  work. 

OROiMOCTO    SHOALS. 

The  obstructions  known  as  the  "Oromocto  Shoals"  are  situated  on  the  St. 
John  River,  about  10  miles  below  Fredericton,  and  at  low  stages  of  the  water  in  the 
river  have  always  proved  Fcrious  to  navigation.  At  this  point  the  river  widens, 
separating  into  thi-ee  channels  divided  by  Oromocto  and  Thatch  Islands,  the  naviga- 
ble channel  being  the  central  one  between  the  islands,  although  not  so  wide  as  that 
on  the  eastern  side  of  Oromocto  Island,  while  the  one  west  of  Thatch  Island  is  but 
small.  This  latter  in  1877-78-79-80-81  was  closed  bv  a  "  Shear  Dam  "  2,200  feet  in 
length,  extending  from  the  "Lincoln  Shore"  to  the  nead  of  the  islands  in  order  to 
increase  the  current  and  prevent  sediment  being  deposited  on  the  "  Shoals." 

Owing  to  natural  decay  of  the  wood,  and  injury  received  from  di-ift  logs,  ice, 
&c.,  many  portions  of  the  covering  of  the  top  and  slope  had  been  damaged  as  well 
as  other  portions  of  the  work,  and  during  the  past  fiscal  year,  a  length  of  627  feet 
of  the  slopes  and  780  feet  in  length  of  the  top  have  been  replanked,  and  general 
repairs  effected. 

POINTE    DU   CHENE     (SHEDIAC). 

Pointe  du  Chene  is  on  the  south-east  side  of  the  entrance  to  Shediac  Harbour, 
and  is  the  eastern  terminus  of  the  New  Brunswick  division  of  the  Intercolonial 
Railway. 

The  dredge  "  St.  Lawi-ence  "  operated  in  the  harbour  of  Pointe  du  Chene  from 
27th  July  to  24th  October,  1890,  giving  a  depth  of  16  feet  at  low  tide  from  outside 
the  "vspit"  to  the  wharf,  as  well  as  making  a  basin  500  feet  long  by  150  feet  wide  at 
the  western  front  of  the  railway  wharf. 

RICHIBUCTO. 

Richibucto  Harbour,  Kent  County,  is  situated  on  the  south-west  shore  of  the 
Gulf  of  St.  Lawrence,  about  40  miles  north  from  Pointe  duCh^ne  (Shediac  Harbour) 
the  eastern  terminus  of  the  Intercolonial  Railway. 

The  work  done  during  the  present  fiscal  year  consisted  in  putting  on  additional 
walings  to  a  ienpth  of  some- 300  feet  of  beach  protection,  and  filling  in  ballast  where 
settlement  had  taken  place,  and  in  filling  with  brush  and  ballast  two  portions 
of  the  breakwater  propei*,  and  extending  the  beach  protection  a  distance  of  140  feet. 

The  '"St.  Lawrence  "  arrived  at  this  place  on  the  12th  June,  1891,  and  at  the 
close  of  the  fiscal  year  was  engaged  in  improving  the  Albion  or  Middle  Channel. 

RIVER   KENNEBECASIS. 

River  Kennebecasis  takes  its  rise  near  the  sources  of  the  Petitcodiac  and  after 
a  south-west  course  of  about  20  miles  enters  the  St.  John  through  Kennebecasis 
Bay. 

At  the  commencement  of  the  fiscal  yeai-  the  "New  Dominion  "  was  engaged  in 
deepening  and  straightening  the  channel  at  Perry's  Point  till  the  13th  September, 
when  work  was  begun  at  Lamb's  Point  above  the  bridge,  whei-e  the  dredge  remained 
until  11th  November. 

On  the  16th  May,  1891,  work  was  begun  at  Hampton  in  deepening  the  channel 
to  8  feet;  but  the  water  falling  too  low  for  the  dredge  to  work  it  was  again  taken  to 
Lamb's  Point  where  it  was  operating  at  the  close  of  the  fiscal  year. 

RIVER    ST.    JOHN. 

The  St.  John  is  the  largest  river  in  the  Maritime  Provinces,  having  a  length  of 
about  500  miles ;  it  takes  its  rise  in  the  State  of  Maine  near  the  source  of  the  Penobscot 
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and  Connecticut  Elvers,  and  falls  into  the  Bay  of  Fund}'  at  the  harbour  and  city  oi 
St.  John.  Its  length  in  New  Brunswick  may  be  divided  into  three  sections  :  th( 
first,  75  miles  in  length,  between  the  mouth  of  the  St.  Francis  (where  the  river  firsi 
touches  Canadian  territory)  and  the  "  G-rand  Falls"  (to  within  2  miles  of  which 
latter  point  it  forms  the  boundar}^  line  between  Maine  and  New  Brunswick.)  The 
second,  140  miles  in  length,  between  "  G-rand  Falls  "  and  Fredericton,  and  the  third, 
SO  miles  in  length,  between  Fredericton  and  St.  John.  The  first  section  is  navigated 
only  by  tow  boats,  though  at  one  time  a  small  steamer  plied  on  it  occasionally.  The 
second'  is  navigable  by  steamers  of  light  draft  during  high  water  in  spring  and  fall 
and  generally  b}^  tow  boats  during  open  water,  the  rapidity  of  the  current  pre 
venting  the  employment  of  sailing  vessels  beyond  "  Spring  Hill,"  6  miles  abovej 
Fredericton.  The  third  section  (over  all  of  which  the  influence  of  the  tide  is  siightl} 
felt)    is  navigable  for  steamers   and  sailing  vessels  drawing  not  more  than  10  feet 

During  the  fiscal  year,  fo^  the  improvement  of  the  navigation  of  the  river  ot 
the  portions  above  Fi-edericton,  the  following  work  was  performed:  At  the  "  Granc 
Pass  "  at  foot  of  (Sugar  Island)  7  miles  above  Fredericton  and  "Bear  Island  Bar'l 
25  miles  above,  the  channel  was  deepened  by  use  of  scrapers,  and  boulders  wer( 
removed. 

At  "  Meductic  Falls,  "  "  Belvisor's  Bar"  and  ''Howe's  Point,  "  40  to  50  milet 
above  Fi-edericton,  the  channel  was  deepened  by  the  use  of  scrapers,  and  dangerous 
rocky  ledges  were  blasted,  in  addition  to  which  a  number  of  large  boulders  were 
removed  from  the  channel.  At  Grand  Falls,  a  small  amount  was  expended  ir 
repairing  the  breakwater  or  shear  dam  built  many  years  ago. 

The  tow  paths  between  Grand  Falls  and  the  St.  Francis  were  repaired,  while  oi 
the  Tobique  Eiver,  a  tributary  of  the  St.  .John,  boulders,  rocky  lodges,  &c.,  wer( 
removed. 

SHIPPEGAN. 

Shippegan  Harbour,  Gloucester  Conuty,  is  situated  near  the  entrance  of  the  Bai< 
des  Cbaleuis,  about  60  miles  east  of  Bathurst. 

At  the  southern  end  of  Shippegan  Harbour  connection  is  made  with  the  Gulfo 
St.  Lawrence  by  "Shippegan  Gully,"  a  shoal  and  difficult  channel  formerly  usee 
during  fine  weather  by  the  smaller  fishing  boats  and  vessels  of  very  light  draft. 

By  the  use  of  the  "gully"  a  saving  in  distance  is  made  of  from  25  to  40  milef 
for  the  fishermen  going  or  returning  to  their  homes  from  the  fishing  grounds  situ 
ated  ott' this  part  of  the  shore,  while  the  harbour  is  also  a  most  desirable  sheltei 
during  storms,  being  perfectly  protected  from  all  winds  and  largely  used  by  all  o 
the  fishing  vessels  of  the  extensive  fishing  establishments  of  Caraquet  and  othe] 
parts  of  the  south  shore  of  the  bay. 

To  make  the  "gully"  available  for  vessels  of  a  larger  class  and  permit  of  it  be: 
ing  entered  at  all  time  of  tide  or  during  stormy  weather,  the  Department  in  187.^' 
commenced  the  construction  of  a  breakwater  to  protect  the  entrance,  and  a  "dam'i 
to  close  an  opening  known  as  the  "  east  gully."  Difficulty  was  had  with  the  con| 
tractors,  who  suspended  operations  at  the  close  of  the  summer  of  1876,  and  the  wort! 
was  re-let  in  December,  1877,  operations  being  resumed  April,1878,  but  the  second 
contractoi's,  about  the  end  of  July,  stated  their  inabilit}'-  to  proceed  further  with  the 
work,  and  it  was  taken  over  by  the  Department. 

At  this  time  the  "dam"  was  completed,  about  900  feet  of  the  breakwater  wa 
raised  to  its  propei-  height  and  a  further  length  of.  500  feet  partly  built. 

In  October,  1879,  a  storm  occurred  during  which  the  tide  rose  much  higheil 
than  before  known,  seriously  injured  the  "dam,"  while  the  unfinished  outer  500  feeto 
the  bi-eakwater  was  completely  destroyed  and  the  inner  portion  much  damaged.  Ti 
1880-81  the  dam  was  repaired,  raised  and  strengthened  by  piles  driven  10  feet  apart| 
connected  by  caps  and  walings.  During  1883  portions  of  it  that  had  again  settlecj 
were  i-aised  where  deemed  unsafe,  and  an  extension  of  120  feet  added  to  the  remainf| 
of  the  breakwater,  a  gap  that  had  been  made  being  closed  as  well,  and  other  porj 
tions  of  the  structui'e  raised. 
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General  repairs  were  again  made  in  1884-85,  when  50  fieet  of  the  outei*  end  was 
close-piled,  the  ''darn"  at  the  time  being  raised  whei'e  settlement  had  taken  place, 
h'urther  close-piling  and  some  general  repairs  of  the  work  were  also  done  in  1880-87, 
while  diii'ing  1888-89  a  length  of  GO  feet  which  hud  been  seriously  damaged  the  pre- 
vious winter  Avas  reconstructed. 

In  November,  1889,  a  contract  was  entei-ed  into  for  an  additionjil  block  of  50  ft. 
at  the  end  of  the  eastern  or  existing  breakwater,  and  the  construction  of  a  break- 
water to  extend  1,100  feet  in  a  southei'ly  dii'ection  from  the  beach  west  of  the  ''gully." 

Materials  for  the  works  were  got  out  dui'ing  the  winter  oi  1890  and  woik  com- 
menced in  the  spi-ing  of  that  year,  since  which  it  has  been  actively  carried  on  so 
that  at  the  close  of  the  fiscal  year,  30th  June,  1891,  it  was  well  advanced  towards 
•  ompletion. 

TYNEMOUTH  CREEK. 

Tynemouth  Ci'eek,  St.  John  Countj^,  empties  into  the  northern  side  of  the  Bay  of 
Fundy,  about  25  miles  to  the  eastward  of  the  harbour  and  city  of  St.  John. 

At  its  mouth  the  creek  is  contracted  by  a  sea  wall  of  coarse  gravel  extending 
from  the  western  side,  enclosing  extensive  flats  having  over  them  a  good  depth  of 
water  (10  to  15  feet)  at  high  water  springs,  thus  forming  an  excellent  harbour 
for  small  vessels. 

In  1874-75  the  Department  constructed  a  small  breakwater  on  the  eastern  side 
of  the  entrance  to  protect  vessels  from  danger  of  striking  on  the  rocky  ledges  that 
formed  the  eastern  side  of  the  entrance,  a  similar  work  being  built  in  1882-83  on 
the  western  side  to  prevent  the  wearing  away  of  the  end  of  the  sea  wall. 

During  the  past  fiscal  year  the  western  breakwater  was  repaired  and  extended, 
and  some  dangei-ous  rocky  ledges  were  removed  from  the  channel. 


QUEBEC. 

ANSE  ST.  JEAN. 

Anse  St.  Jean  is  situated  on  the  south-west  bank  of  the  Saguenay  Eiver,  about 
25  miles  from  its  mouth. 

That  portion  of  the  wharf  which  settled  in  the  spring  of  1889  was  raised  from 
2J  to  3  feet  over  a  length  of  135  feet,  and  the  flooring  was  renewed  with  6x6  in. 
tamai'ack. 

A  quantity  of  stone  was  placed  in  the  eastern  portion  of  the  wharf,  and  the 
freight  shed  repaii-ed. 

BAIE  ST.  PAUL. 

Bale  St.  Paul,  County  of  Charlevoix,  is  situated  on  the  north  shore  of  the  St. 
Lawrence,  60  miles  below  Quebec. 

During  the  past  fiscal  year  the  extension  of  75  feet  to  the  wharf  at  this  place 
was  completed,  and  there  is  now  a  depth  of  9  feet  at  low  water  spi-iug  tides  at  its 
outer  end. 

The  wharf  is  now  861  feet  long  with  a  width  of  30  fee*:. 

Spring  tides  rise  24  feet,  neaps  13. 

BEAUHARNOIS. 

The  "  Nipissing  "  operated  at  this  place  between  16th  July  and  25th  August, 
1890,  digging  up  old  piers  and  cribwork  and  deepening  the  channel  in  front  of  the 
village  wharves  to  a  depth  of  10  feet ;  12,060  cubic  yards  of  clay,  stone' and  boulders 
being  removed. 

BELCEIL. 

Beloeil  piers  and  booms  are  on  the  Richelieu  River,  south  of  the  Gtand  Trunk 
Bridge,  which  crosses  the  river  at  Beloeil;  they  were  built  to  facilitate  tlie  passage 
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of  steamers  and  barges  through  the  swing  and  to  prevent  them  from  being  carried 
out  into  shallow  water. 

There  are  five  mooring  piers,  three  of  which  were  rebuilt  from  water  line  last 
season. 

BERTHIER    (EN  BAS). 

Berthier,  24J-  miles  below  Quebec  on  the  south  shore  of  the  St.  Lawrence,  is  in 
the  County  of  Montmagny. 

The  woi-ks  performed  during  last  fiscal  year  consisted  in  the  construction  of  a 
new  movable  slip,  to  replace  the  one  broken  in  the  fall  of  1889. 

BEAUPORT. 

EeaujDort,  Quebec  County,  is  on  the  north  shore  of  the  St.  Lawrence,  2  miles  east 
of  Quebec. 

A  wharf  100  feet  in  length  was  built  some  years  ago  near  the  mouth  of  the 
Beauport  River,  and  parallel  with  the  river. 

J)uring  September,  1890,  the  filling  was  completed  and  brought  to  the  level  of 
the  face  timbers  and  the  approach  to  the  wharf  raised. 

Spring  tides  rise  21  feet,  neaps  13  feet. 

BOUCHERVILLE. 

Boucherville,  in  the  County  of  Chambly,  is  situated  on  the  south  shore  of  the 
River  St,  Lawrence,  6  miles  east  of  Longueuil. 

During  the  winter  of  1888-89,  the  Boucherville  Navigation  Company  built  a 
block  54  feet  6  inches  in  length  by  23  feet  m  width,  with  a  breakwater  10  feet  in 
length,  at  the  upper  end,  at  a  distance  of  1V5  feet  fi-om  the  shore.  The  Boucher- 
ville Navigation  Company  handed  this  block  over  to  the  Municipality  of  Boucher- 
ville in  the  summer  of  1890.     This  block  is  situated  at  the  upper  end  of  the  village. 

Last  October  the  Department  entered  into  an  agreement  with  the  Municipal 
Council  of  Boucherville  to  build  an  approach  175  feet  in  length  and  24  feet  in  width 
of  solid  eribwork.     The  work  was  eom})leted  on  the  30th  June  last. 

CAP  1  l'aigle. 

Cap  a  I'Aigle  wharf,  Charlevoix  County,  is.  5  miles  east  of  Murray  Bay. 
During  the  month  of  August,  1890,  some  slight  repairs  were  made  to  the  wharf. 
The  depth  of  water  at  the  end  is  IT  feet  at  low  water  spring  tides. 
Spring  tides  rise  19  feet,  neaps  12  feet. 

CAP   DE    LA    MAGDELEINE. 


The  parish  of  Cap  de  la  Magdeleine  is  in  the  County  of  Champlain,  on  the 
north  shore  of  the  River  St.  Lawrence,  3  miles  below  Three  Rivers. 

A  pier  and  approach  were  built  in  1887.  This  pier  measures  60  by  24  feet  at 
bottom,  and  51  feet  6  inches  by  22  feet  8  inches  on  top  ;  it  was  built  in  5  feet  of  water 
in  front,  with  from  1  to  2  feet  in  rear. 

During  the  ice  shove  in  the  spring  of  1890,  the  approach  was  damaged,  all  the 
eribwork  on  a  height  of  3  feet  being  carried  awa3\  This  timber  when  recovered  wasj 
too  much  damaged  to  be  of  any  use  for  repairs.  ! 

During  the  year  the  damage  done  was  repaired,  and  the  wharf  put  in  good  i 
oi'der.  '        j 

CEDARS.  f 

Cedars  is  situated  on  the  north  shore  of  the  River  St.  Lawrence,  15  miles  east  of 
Coteau  Landing  and  in  the  County  of  Soulanges. 

The  landing  wharf  is  115  feet  in  length  and  24  feet  in  width.  There  are  at  the 
outer  end  7J  feet  of  water  at  its  lowest  stage. 

The  repairs  made  last  year  consisted  in   renewing  some  of  the  stringers  and 
plan  Icing. 
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CHICOUTIMI. 

Chicoutimi  is  at  the  head  of  navigation  on  the  River  Sagucnay,  71 J  miles 
above  Tadousac. 

During  the  year  the  retaining  wall  of  cribwork  14  feet  in  width  which  is 
being  built  along  the  slab  wharf,  was  extended  a  further  length  of  130  feet  ;  a 
waiting  room  28  x  20  feet  built  at  the  southern  end  of  the  wharf,  and  the  plank  of 
the  whai'f  was  repaired  at  various  places. 

COTEAU    LANDING. 

Coteau  Landing  is  situated  on  the  north  side  of  the  Eiver  St.  Lawrence,  at  the 
foot  of  Lake  St.  Francis.  It  is  the  chef-lieu  of  the  County  of  Soulanges,  two  miles 
from  Coteau  Station,  Grand  Trunk  Railway,  and  36  miles  west  of  Montreal.  It  is 
also  a  station  on  the  Canada  Atlantic  Railway. 

During  the  season  of  navigation,  the  Richelieu  and  Ontario  Navigation  Com- 
pany's steamers  call  at  Coteau  Landing,  besides  several  local  lines  of  boats.  It  is  the 
chief  grain  shipping  port  of  the  county. 

There  ai-e  several  wharves  at  Coteau  Landing,  but  the  wharf  known  as  the 
Richelieu  and  Ontario  Navigation  Company's  is  the  one  i-eferred  to  in  this  report. 

It  is  904  feet  in  length  including  a  block  279  feet  by  24  feet  at  the  outer  end. 

The  bridge  or  approach  has  a  general  width  of  12  feet,  with  two  sidings  for  the 
crossing  of  teams. 

Last  fall  the  reconstruction  of  the  outside  block  279  feet  by  24  feet  was  com- 
menced, but  was  not  completed  at  the  close  of  the  fiscal  year. 

ETANG   DU   NORD. 

Etang  du  Nord  is  at  the  western  end  of  Grindstone  Island,  one  of  the  Magdalen 
Islands  in  the  Gulf  of  St,  Lawrence. 

The  breakwater  at  this  place,  which  had  received  damage  fi-om  storms,  was 
repaii-ed  where  required,  and  heavy  stones  placed  in  the  talus  to  fill  gaps  which  had 
been  made. 

GATINEAU   RIVER,   EAST   BANK. 

In  November  last,  a  grant  was  made  for  the  building  of  a  retaining  wall  on 
the  east  bank  of  the  river,  about  one  mile  above  the  Gatineau  Point  church,  to  stop 
any  further  encroachment  of  the  river  bank,  along  which  runs  the  public  highway. 

This  I'etaining  wall  is  340  feet  in  length  and  is  built  of  pile  work.  The  space 
between  the  front  row  of  piles  and  the  bank  is  filled  with  fascines  and  stone. 

GRANDE  RIVIERE. 

Grande  Riviere,  is  in  the  County  of  Gasp^,  and  is  situated  on  the  Baie  des 
Chaleurs. 

At  the  close  of  the  fiscal  year  the  wharf  under  construction  by  contract  at 
Robin's  Point  was  well  advanced  towards  completion. 

This  wharf  when  completed  will  have  a  total  length  of  457  feet,  with  a  width 
varying  from  25  feet  9  inches  on  top  to  38  feet  at  its  outer  end,  where  there  is  a 
depth  of  water  of  19  feet  at  low  water  springs. 

On  the  northern  side  of  the  wharf  there  will  be  a  slip  and  two  stairways  for  the 
accommodation  of  those  using  the  wharf  at  diff'erent  stages  of  tide. 

GROSSE  ILE  QUARANTINE  STATION. 

Grosse  Isle  is  an  island  on  the  St.  Lawrence,  33  miles  below  Quebec,  and 
is  the  place  where  steamers  and  vessels  on  their  way  to  Quebec  report  any  case  of 
infectious  diseases  they  may  have  on  board. 

The  outer  end  of  the  wharf  having  become  much  damaged  owing  to  natural 
decay,  it  was  found  necessary  to  repair  the  same  to  make  it  available  for  any  vessel 
or  steamer  that  might  have  to  tie  up  to  it.  Accordingly  extensive  repairs  and 
renewals  were  commenced,  but  had  not  been  completed  at  the  close  of  the  fiscal  year. 
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ISLE    VERTE. 


Isle  Yerte,  on  the  south  shore  of  the  St.  Lawrence,  is  in  the  County  of  Temiscouata 
17  miles  below  River  du  Loup. 

The  work  during  the  last  fiscal  year  has  consisted  in  the  construction  of  a  further 
lentrth  of  164  feet  of  continuous  open  cribwork,  to  form  the  roadway  to  the  isolated 
block. 


KAMOURASKA. 


Kamouraska  is  on  the  south  shore  of  the  St.  Lawrence,  in  the  County  of  Kamou 
raska,  90  miles  below  Quebec.  .         .   ; 

The  work  performed  at  Kamouraska  during  the  last  fiscal  year  consisted  in| 
demolishing  part  of  the  old  wharf,  on  its  easterly  side,  and  in  rebuilding  it  with  an 
inclined  slip,  76  feet  in  length  and  17  feet  wide. 

A  stone  protection  wall  of  about  60  feet  in  length,  5  feet  wide,  has  also  been! 
commenced  on  the  easterly  side  of  the  old  wharf  from  the  inclined  slip  shorewards.! 


LACHINE. 


At  the  commencement  of  the  fiscal  year  the  ''Kipissing  "  was  working  at  this 
place  dredging  a  channel  in  front  of  local  wharves,  removing  2,385  cubic  yards  ofj 
material. 

LAKE   MEGANTIC. 

Lake  Megantic  is  a  fine  sheet  of  water  lying  between  the  Counties  of  Beauce 
and  Compton. 

In  October,  1890,  the  Agnes  pier  at  the  foot  of  the  lake  was  sheathed  at  the 
outer  end,  the  plank  covering  renewed  and  the  shed  repaired. 

The  pier  at  Lourdes  which  had  been  considerably  damaged  by  the  ice  received 
the  necessary  repairs. 

-LtVIS   DRY   DOCK. 

In  October,  1890,  the  Depai'tment  of  Public  Works  assumed  control  of  thifc 
dock,  which  had  up  to  that  time  been  under  the  management  of  the  Quebec  Harboui; 
Commissioners.  J 

During  January,  1891,  iron  beams  made  of  boiler  plate  were  placed  under  th(l 
bearings  of  the  shaft  of  the  main  pumps  in  order  to  strengthen  the  bearings  and  dci 
away  with  vibration.     The  machinery  was  painted  and  generally  overhauled.  i 

During  June  the  sluice  valves  in  the  caisson  and  culverts  were  taken  out  o;i 
their  seats,  cleaned  of  all  rust  and  replaced.  | 

The  inside  of  the  caisson  is  being  cleaned,  and  two  coats  of  cement  wash  will  b<| 
applied.  \ 

Since  the  Department  assumed  control  the  following  vessels  have  used  the  dock 

1.  SS.  '^  Barcelona,"  1,886  tons,  docked  Oct.     31,     undocked  Nov.     4 

2.  SS.  "  Oregon."       3,672  do  Nov.       7  do  Nov.  12  | 

3.  SS.  "  Barcelona,"  1,886  do  Nov.     13  do  May  12  i 

4.  Whale  back  str.  '' Jos.  L.  Colby,"  1,243  tons,  docked  June  22,  undocked  June  2H 

5.  Whale  back  steel  barge  No.  110,  1,227  do  June  29,       do         July    ; 
Of  these  vessels  the  two  last  only  have  been  repaired  permanently  while   u\ 

dock. 

A  quantity  of  gravel  and  stones  were  removed  by  one  of  the  departmental 
dredges  assisted  by  a  stone  lifter,  from  the  shoal  off  the  entrance  to  the  dock. 

LONGUEUIL. 

The  town  of  Longueuil,  the  chef-lieu  of  the  County  of  Chambly,  is  situated  oij 
the  south  side  of  the  liiver  St.  Lawrence,  nearly  opposite  the  eastern  end  of  the  cit"'! 
.of  Montreal.  1 
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The  Eichelieu  and  Ontai'io  Navigation  Company  own  a  wharf  at  the  upper  end 
if  the  town,  but  the  long  diwtance  from  the  businesH  or  centi'o  portion,  heHides  the 
ncreasing  trade  of  the  locality,  demanded  more  wharf  aceommodation,  and  in  the 
pring  ot  1887,  at  the  request  of  the  town  council,  the  Depai-tment  commenced  the 
onsU'uction  of  a  pier. 

Last  session  the  connection  of  the  outside  block  was  made  with  the  shore  under 
nntract  with  Mr.  J.  A.  Chagnon.     The  work  was  com])leted  in  November,  1890. 

The  pier  is  1,105  feet  in  length,  including  a  block  40  by  90  feet,  90  feet  of  the 
Mcsr  is  30  feet  in  width,  and  the  remaining  9T5»  feet,  20  feet.  Seven  buttresses,  10 
»y  30  feet,  were  built  on  the  lower  side.  At  the  block  there  are  7  feet  of  water 
,t  its  lowest  stage.     The  pier  is  9  feet  6  inches  above  low  water  line. 

Considerable  damage  having  been  done  by  the  ice  to  the  portion  of  the  pier 
milt  in  188T,  some  repairs  were  made. 


MILLE  ILES  (north  BRANCH  OF  OTTAWA  RIVER.) 
)  ^ 

The  Mille  lies  referred  to  here  are  situated  in  the  north  branch  of  the  Ottawa 
liver,  north  of  He  Jesus,  in  the  County  of  Laval. 

The  work  performed  consisted  in  deepening  the  rapids  at  the  foot  of  Lake  of 
?wo  Mountains,  so  as  to  increase  ihe  flow  of  water  through  that  branch  of  the 
)ttawa.     A  large  quantity  of  stone  was  removed  by  blasting. 

NEW  CARLISLE. 

New  Carlisle  is  the  chef-lieu  of  the  County  of  Bonaventui-e,  and  is  situated  on 
be  13aie  des  Chaleurs. 

A  contract  having  been  entered  into  for  the  extension  of  the  existing  wharf  at 
his  place  the  work  was  brought  to  a  satisfactory  completion. 

NEWPORT  RIVER. 

j  One  of  the  retaining  piers  was  widened  and  repaired,  in  order  to  make  it  avail- 
ble  as  a  landing  for  boats  and  small  craft,  and  the  right  of  way  has  been  given 
jrom  the  high  road  to  this  pier;  a  certain  amount  of  blasting  was  done  at  the  cliff,  to 
jaake  it  accessible. 

NICOLET  RIVER. 

The  town  of  Nicolet,  distant  13  miles  from  Three  Eivers  and  28  from 
lorel,  is  situated  upon  the  eastern  side  of  the  river  of  that  name,  which  takes 
ts  rise  in  Lake  Nicolet,  in  the  centre  of  Wolfe  County,  and  after  a  course  of  80 
iiiles,  flows  through  the  parishes  of  L'Esperance,  St.  Paul  of  Chester-,  St.  Christophe, 
It.  Albert,  St.  Clothilde,  St.  Monique,  and  St.  Jean  Baptiste  de  Nicolet,  emptj^ing 
Qto  the  St.  Lawrence  on  its  southern  shore  at  the  foot  of  Lake  St.  Petei-. 

In  ordcT*  to  protect  schooners  loading  in  the  harbour  from  the  force  of  the 
terms  on  Lake  St.  Peter,  a  jetty  was  commenced  in  1881,  additions  being  made 
ach  consecutive  year.  The  work  in  1890  was  resumed  on  the  31st  July,  the  water 
laving  been  too  high  to  admit  of  its  being  commenced  before. 

It  was  discontinued  on  the  20th  September,  and  during  this  time  300  feet  of 
ile  work  was  built,  making  the  jetty  3,567  feet  in  length.  It  is  13  feet  2  inches  in 
ridth  and  is  4  feet  above  low  water. 

The  channel  way,  dredged  opposite  that  part  of  the  jetty  built,  has  maintained 
!;8  depth,  but  further  out,  beyond  the  jetty,  the  channel  dredged  nas  shoaled,  owing 
0  the  working  in  of  sandy  deposits. 

The  total  di-edging  done  during  the  fiscal  year  1890-91  was  11,470  cubic  yards 
f"  sand  material,  in  a  cut  of  about  750  feet  in  length  and  40  feet  wide. 

POIN'JE  ST.  PIERRE, 

Gasp^  County,  is  situated  at  the  western  entrance  of  Gasp^  Bay,  and  is  21  miles 
istaut  from  Gasp^  Basin,  and  15  miles  from  Perc^. 
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A  large  amount  of  solid  rock  as  well  as  dangerous  boulders  were,  during  th 
tiscal  year,  removed  from  the  harbour. 


POINTE    X   YALOIS. 

Pointe  a  Valois  is  situated  on  the  south  shore  of  Lake  of  Two  Mountains,  ip  th' 
County  of  Vaudreuil,  4^  milles  from  the  village  of  Vaudreuil,  which  is  the  neares 
railway  station. 

The  wharf  referred  to  and  described  in  the  report  of  last  year  has  beei 
completed. 

PORT  DANIEL. 

Port  Daniel,  Bonaventure  County,  lies  on  the  northern  shore  of  the  Bale  de 
Chaleurs,  45  miles  from  Percd,  and  22  miles  north-east  of  New  Carlisle. 

In  November,  1889,  a  contract  was  entered  into  for  the  construction  of  ai 
additional  length  to  the  wharf  at  Port  Daniel,  consisting  in  a  block  of  cribwork,  7.' 
feet  in  length,  50  feet  in  width,  and  27  feet  in  height,  and  the  same  was  completer, 
in  October,  1890.  '  | 

RIMOUSKI.  I 

Rimouski  is  situated  on  the  south  shore  of  the  St.  Lawrence,  in  the  County  o| 
Rimouski,  180  miles  below  Quebec.  i 

The  protection  work  325  feet  in  length  on  the  westerly  side  of  the  wharf  and  td 
which  reference  was  made  in  my  report  of  last  year  has  been  completed. 

The  south-east  inclined  slip  has  been  repaired  and  pile  sheathing  commenced  o 
the  easterly  side  of  the  wharf. 

RIVli:RE  DES  PRAIRIES — ILE  BIZARD  AND  STE.  GENEVIEVE — JACQUES  OARTIER  CO. 

On  the  24th  October,  1889,  a  conti-act  was  entered  into  for  the  construction  of  tw 
piers  on  the  Riviere  des  Prairies,  one  on  He  Bizard  side  of  the  stream  and  the  othe 
at  Ste.  Genevieve. 

These  piers  are  similar  in  construction  and  dimensions.  They  consist  of  4  crib! 
with  ice  breakers,  20  by  30  feet  at  low  water  line  and  20  feet  square  on  top,  placeii 
20  feet  apart.     The  roadway  is  covered  with  3  inch  pine  plank. 

The  approach  on  the  He  Bizard  side  is  43  feet  in  length,  and  the  other  at  Ste 
Genevieve  7b'  feet,  making  the  He  Bizard  pier  206  feet  in  length  and  Ste.  Genevi^v 
239  feet. 

The  work  is  completed. 

RIVIERE    DU   LIEVRE. 

The  Riviere  du  Lievre  flows  into  the  Ottawa  River  18  miles  below  the  city  o 
Ottawa:  its  general  course  is  northerly  and  its  width  for  20  miles  above  the  moutl 
varies  from  300  to  600  feet. 

At  the  Little  Rapids,  12  miles  above  the  village  of  Buckingham,  the  lock  am 
dam  which  are  being  built  are  in  a  fair  way  of  completion.  The  masonry  of  th< 
lock  is  completed,  and  the  gates  will  be  shortly  finished.  j 

By  the  end  of  autumn  it  is  expected  that  the  dam  across  the  river  will  b<i 
completed,  when  the  water  will  be  let  into  the  lock  and  the  whole  work  finished! 

RIVIERE  DU  LOUP. 

Riviere  du  Loup  is  situated  on  the  south  side  of  the  St.  Lawrence,  108  miles  belovj 
Quebec,  in  the  County  of  Temiscouata. 

The  works  performed  during  the  last  fiscal  year  have  been  the  construction  of  j| 
hand-railing  on  the  easterl}^  side  of  the  wharf  over  its  whole  length,  and  in  repairing] 
the  top  planking  where  lequired. 

Several  shoals  and  boulders  have  been  removed  from  the  channel  of  the  river 
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RIVER  LASSOMPTION. 

The  L'Assomption  flows  into  the  St.  Lawrence  at  Kepenti^ny. 

Some  improvements  were  made  at  the  Chute  Monte-i-peine,  which  is  25  miles 
above  the  town  of  Joliette,  in  the  County  of  Joliette.  They  consisted  in  removing 
some  points  of  rock  and  large  boulders  which  obstructed  the  channel. 

Some  protection  works  to  the  river  bank,  extending  over  a  length  of  400  feet, 
Nvere  also  constructed. 

RIVER    BEAUDETTE. 

This  river  flows  through  the  Parish  of  Ste.  Marie  de  Blandfoi'd,  in  the  County  of 
Nicolet,  and  empties  into  the  St.  Lawi-ence  on  its  southei-n  shore  at  (rentilly,  about 
15  miles  below  Three  Eivers. 

The  banks  of  this  river  are  very  low  in  the  vicinity  of  Ste.  Marie  de  Blandford, 
and  the  bed  of  the  river  is  much  obstructed  by  trees  and  boulders,  which  keep  back 
the  water  and  cause  the  river  to  overflow  the  low-lying  neighbourhood. 

During  the  year  obstructions  were  removed  from  the  bed  of  the  river,  from  the 
rapids  south,  for  a  distance  of  3J-  miles,  on  an  average  width  of  25  feet. 

RIVER  CHAMPLAIN. 

This  river  takes  its  rise  in  the  Parish  of  St.  Maurice,  in  the  County  of  Cham- 
plain,  crosses  the  Parish  of  St.  Luc  and  empties  into  the  St.  Lawrence  on  its  north 
shore,  about  14  miles  below  the  city  of  Three  Eivers. 

The  banks  of  this  river  are  very  high  and  composed  of  a  clayey  material. 

Last  year  a  landslide  occurred  at  the  village  of  St.  Luc,  which  had  the  effect  of 
jamming  the  river. 

The  obstructions  caused  by  this  landslide  were  removed  over  a  length  of  4J 
arpents  on  an  average  width  of  20  feet,  which  had  the  effect  of  reducing  the  water 
level  6  feet. 

RIVER   MEKINAC. 

The  Eiver  Mekinac  flows  from  the  north  and  empties  into  the  St.  Maurice  49^ 
miles  above  Three  Eivers. 

There  are  several  rapids  on  this  river,  some  of  which  do  considerable  damage 
to  the  timber  floating  down,  they  being  full  of  lai-ge  boulders,  which  cause  the  jam- 
ming of  the  timber.  At  the  beginning  of  August,  some  of  these  boulders  were 
removed  from  the  channel.  This  would  have  been  done  earlier  in  the  season,  had 
it  not  been  that  the  water  was  too  high  to  admit  of  the  work. 

During  the  progress  of  the  work  1,624  boulders  of  various  dimensions  were 
removed  with  a  scow  and  derrick ;  in  the  case  of  large  boulders  explosives  having 
to  be  used. 

RIVIERE   OUELLE. 

Eiviere  Quelle  is  33  miles  above  Eiver  du  Loup,  and  75  miles  below  Quebec,  on 
the  south  shore  of  the  St.  Lawrence,  in  the  County  of  Kamouraska. 

The  work  done  at  this  place,  during  last  fiscal  year,  consisted  in  resheeting  the 
two  outer  corners  of  the  head  of  the  wharf,  and  in  replacing  missing  sheet  piles 
where  most  wanted. 

RIVER   RICHELIEU. 

The  I'iver  is  about  80  miles  in  length  and  flows  from  Lake  Champlain  to  the  St. 
Lawrence  through  the  Counties  of  St.  John,  Iberville,  Chambly,  Vercheres,  St. 
Hyacinthe  and  Eichelieu,  and  empties  into  the  St.  Lawj-ence  at  Sorel. 

In  order  to  protect  the  properties  at  the  outlet  of  this  river  and  the  boats  which 
winter  there  from  ice  shoves  in  the  spring,  an  additional  ice  breaker  was  built  at 
the  outlet  of  the  river  on  the  northern  end  of  the  w^estern  shore  of  the  Eichelieu. 

The  pier  measures  30  feet  by  24  feet  at  the  base  and  23  feet  in  height  and 
stands  3  feet  11  inches  above  the  extreme  high  water  level,  and  has  already  proved 
of  great  service. 
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RIVER    ST,  FRANCIS. 

This  river  empties  into  Lake  St.  Peter  on  its  south  shore,  3  miles  below  tl 
month  of  the  Yamaskii  and  11  miles  below  Sorel. 

On  the  27th  of  May,  1890,  dredging  was  commenced  opposite  the  wharf  at  S 
Thomas  de  Pierreville,  and  after  a  good  channel  had  been  cut  through  the  shoal,  t 
feet  wide  and  6  feet  at  low  water,  the  dredge  was  removed  a  little  below  to  rerao^ 
boulders  and  other  impediments  in  the  channel.  These  operations  were  brought 
an  end  on  the  3rd  July,  1890,  at  which  date  15,620  cubic  yards  of  clay  and  stoi 
had  been  removed,  at  a  cost  of  $3,997.50  out  of  the  appropriation  for  1890-91. 

The  di-edging  done  previously  in  the  river  has  been  of  good  service,  the  cha 
nel  dredged  has  filled  in  very  little. 

RIVER   ST.    LAWRENCE — SHIP   CHANNEL    BETWEEN   QUEBEC    AND    MONTREAL. 

The  work  done  during  the  fiscal  year  consisted  in  the  further  deepening  of  tl| 
Ship  Channel  at  Cap  a  la  Eoche,  Pouillier  Payer  and  Cap  Charles,  from  its  presei 
depth  of  24  feet  to  a  full  depth  of  27j  feet  at  low  water  ;  and  the  commencement 
the  work  of  removing  the  dangerous  shoals  at  Crondines  and  the  Richelieu  Rapid 

At  Cap  a  la  Roche  three  dredges  and  one  stone  lifter  were  engaged  on  the  work ; 
the  point  during  the  year.  105,959  cubic  yards  of  shale  and  rock  and  boulde 
being  removed  at  a  cost  of  41f  cents  per  cubic  yard. 

At  Pouillier  Raj^er  one  dredge  and  one  stone  lifter  were  employed,  corapletir 
the  work  at  this  point  by  removing  43,923  cubic  yards  of  clay,  hard-pan  and  bouldei 
at  a  cost  of  37  cents  per  cubic  yard. 

At  Cap  Charles  the  channel  was  completed   before  the  end  of  the  season 
1890.     37,454  cubic  yards  of  hard  shale,  rock  and  boulders  were  removed  at  a  cost 
47f  cents  per  yard,  and  before  the  dredge  was  removed,  the  channel  Was  thorough 
tested  and  found  clear  to  27J  feet  at  low  water. 

At  Grondines  two  dredges  and  one  stone  lifter  were  employed  during  part  of  tl 
year  in  giving  the  necessary  depth  of  27^  feet.  27,016  cubic  yards  of  material  ha'' 
been  removed  at  a  cost  of  53J  cents  per  cubic  yard.  The  work  however  at  this  pla« 
is  not  completed. 

A  stone  lifter  commenced  work  on  Barre  k  Boulard  at  the  head  of  the  Rich 
lieu  Rapids,  and  worked  for  a  short  time  towards  the  end  of  the  season  of  189 
removing  1,224  cubic  yards  in  34  days. 

RIVER    ST.    LOUIS. 

This  river  flows  through  the  County  of  iJeauharnois  into  Lake  St.  Louis,  at  tl 
town  of  Beauharnois.  i 

It  is  connected  with  Lake  St.  Francis,  at  the  head  of  Beauharnois,  by  means 
a  feeder  and  canal,  which  has  a  width  of  about  20  feet  and  average  depth  of  4J  le(j 

To  give  an  easier  flow  to  the  water  during  freshets,  and  increase  the  volun 
during  the  dry  seasons,  the  shoal  at  the  "  Coteau  "  in  the  feeder  was  removed.  A  gre 
quantity  of  stone  and  boulders  were  also  removed  in  the  rapids,  six  in  numbe 
between  the  village  of  St.  Louis  and  Xarcisse  Laberge's  farm.  This  work  is  n 
completed. 

RIVER    ST.   MAURICE. 

This  liver  flows  southward  and  empties  into  the  St.  Lawrence  at  Three  Rivei 
In  order  to  enable  the  bai-ges  used  by  the  lumber  merchants  to  load  at  thehig 

way  bridge,  the  western  channel  of  the  St.  Maurice  has,  during  the  past  season,  be( 

dredged  lo  a  depth  of  9  feet  at  low  water. 

Between  the  12Lh  August  and  the  6th  September,   1890,  7,760  cubic  yards 

sand  were  removed  and  dumped  on  the  south  shore  of  the  St.  Lawrence  below  DouCe 

Landing. 

The  channel  dredged  is  1,250  feet  in  length  by  30  feet  in  width,  with  a  depth 
9  feet  at  low  water. 
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RIVER  VERMILION,  CHUTE  AUX  IROQUOIS. 

The  Chute  aux  Iroquois  is  ji  fall  on  the  River  Vermilion,  4  miles  from  its 
iiiouth.  The  Vermilion  is  one  of  the  chief  tributaries  of  the  St.  Maurice,  into  which 
it  empties  93  miles  north  of  Three  Eiveis.  It  runs  in  a  westerly  direction,  and  on 
ach  side  of  the  river  are  large  timber  limits  owned  by  important  fiirns. 

In  1874  the  main  channel  at  the  head  of  the  Ii-oquois  falls  was  closed  and  the 
eastern  channel  of  the  old  slide  has  since  been  used  for  the  descent  of  timber.  The 
dam  having  partly  given  way  at  two  places,  there  was  not  enough  water  flowing 
through  the  eastern  channel  to  admit  of  the  timber  being  driven  through  it.  The 
dam  in  the  main  channel  was  repaired  and  raised  18  inches,  and  that  of  the  side 
channel  was  closed  to  the  same  height. 

RIVER    YAiMASKA. 

This  river  flows  through  the  County  of  Yamaska  and  empties  iato  the  St. 
Lawrence  on  its  southern  shore,  at  the  head  of  Lake  St.  Peter,  eight  miles  below 
Sorel. 

On  the  14th  July,  1890,  an  agreement  was  passed  with  Mr.  J.  D.  Cameron  for 
the  construction  of  168  feet  of  the  Yamaska  dam,  to  close  the  gap  made  by  a  break 
in  the  dam  in  September,  1889.  The  work  was  commenced  on  the  1st  September  and 
was  discontinued  on  the  20th  November,  1890.  Its  progress  was  several  times 
retarded  by  the  rising  of  the  water.  Foui*  cribs  were  sunk,  one  of  50  feet  in  length, 
two  of  40  feet  and  the  last  crib  38  feet.  The  last  crib  was  sunk  on  the  6th  Novem- 
ber, and  as  soon  as  the  sheet  piles  were  driven  the  water  commenced  to  rise,  so  that 
the  work  was  delayed  until  the  17th  November. 

So  soon  as  the  planking  of  the  last  crib  was  completed  and  very  little  clay  put 
above  it,  the  work  had  to  be  discontinued  owing  to  the  appropriation  being 
exhausted. 

Dredging  was  also  done  on  the  river  below  the  lock ;  two  shoals  being  cut 
through  and  16,988  cubic  yards  of  clay  and  sand  removed. 

The  dredge  '' Queen  "  commenced  work  in  the  channel  above  the  lock  on  the 
30th  May,  1891,  and  at  the  close  of  thefiscalyear  had  removed  7,744  cubic  yards  of 
material. 

ST.  ALPHONSE    (bAGOTVILLE  ). 

The  village  of  St.  Alphonse,  Bagotville,  is  situated  at  the  head  of  Ha!  Ha!  Bay 
Saguenay  Eiver,  Saguenay  County,  12  miles  from  Chicoutimi. 

The  planking  of  the  wharf  was  renewed  over  the  western  200  feet,  and  a  quan- 
tity of  stone  placed  in  the  wharf  near  the  centre.  The  cap  timbers  on  both  sides 
were  renewed  and  heavy  repairs  were  made  to  the  movable  slip. 

ST.    ANICET. 

St.  Anicet,  in  the  County  of  Huntingdon,  is  situated  56  miles  south-west  of 
Montreal,  on  the  south  shore  of  Lake  St.  Francis. 

This  pier  was  built  in  1862.  It  is  300  feet  in  length,  the  width  of  the  200  feet 
nearest  1o  shore  is  18  feet  and  the  other  100  feet,  35  feet.  Last  spring,  the  portion 
nearest  to  shore,  that  is,  that  portion  which  is  18  feet  in  width  and  200  feet  in  length 
and  which  consists  of  cribs  9  by  18  feet  placed  20  feet  apart,  was  rebuilt  from  water 
line.    The  wharf  proper  is  still  in  a  much  dilapidated  state. 

STE.  ANNE    DE  -LA   Pi^RADE. 

The  Eiver  of  Ste.  Anne  takes  its  rise  in  the  County  of  Quebec,  it  crosses  the 
Counties  of  Portneuf  and  Champlain  and  empties  into  the  St.  Lawrence  on  the  north 
shore  at  the  Parish  of  Ste.  Anne  de  la  Parade,  54  miles  above  Quebec  and  23 
miles  below  Three  Eivers.     It  is  for  the  most  part  very  shallow. 

Some  dredging  was  done  at  the  mouth  of  the  river.  This  work  was  in  progress 
at  the  beginning  of  the  fiscal  year  1890-91,  and  was  discontinued  on  the  2nd  August, 
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The  dredging  consisted  in  a  cut  3,900  feet  in  length  and  about  22  and  44  fe 
in  width  to  a  depth  of  from  4  to  6  feet  at  low  water,  necessitating   the  removal 
15,406  cubic  yards  of  material. 

STE.    ANNE    DE    SOREL. 

Ste.  Anne  de  Sorel,  in  the  County  of  Eichelieu,  is  3  miles  below  Sorel,  on  tl: 
southern  shore  of  the  St.  Lawrence. 

The  land  in  this  district  is  very  low.  It  is  very  fertile;  the  soil  being  remar] 
ably  rich  and  productive.  The  inhabitants  are  all  engaged  in  agriculture,  tl 
products  of  their  farms  finding  a  market  in  Sorel. 

The  construction  of  an  additional  ice  pier  opposite  the  church,  was  commence 
on  the  15th  August,  1890,  and  was  discontinued  on  the  3l8t  October,  owing  to  tl 
appropriation  being  exhausted. 

The  pier  measures  60  feet  by  25  feet  at  bottom  and  56  feet  by  24  feet  on  the  to 
It  is  built  in  7  feet  of  water  and  stands  5  feet  2  inches  above  water  level,  having  a 
aggregate  height  of  12  feet  2  inches. 

STE.  ANNE  DES    MONTS. 

Ste.  Anne  des  Monts,  Gasp^  County,  is  on  the  south  shore  of  the  St.  Lawrene 
108  miles  east  of  Eimouski. 

In  November,  1890,  a  contract  was  entered  into  for  the  construction  of  an  isolate 
block  of  cribwork,  100  feet  in  length  by  46  feet  in  width  measured  on  top. 

At  the  close  of  the  fiscal  year  the  contractor  had  delivered  a  quantity  • 
materials,  but  active  operations  of  construction  had  not  been  commenced. 

STE.  ANNE    DU   SAGUENAY. 

Ste.  Anne  du  Saguenay  is  in  the  County  of  Chicoutimi,  on  the  Eiver  Saguena; 
opposite  Chicoutimi. 

The  wharf  has  been  extended  a  further  length  of  50  feet  on  a  width  of  28  fe( 
and  25  feet  in  height,  covered  with  flooring,  cap  timbers  and  mooring  posts  puti 
position.     The  slip  on  the  north-east  of  the  wharf  was  planked. 

STE.    FAMILLE. 

Ste.  Famille  is  on  the  north  shore  of  the  Island  of  Orleans,  17  miles  east  ( 
Quebec. 

During  September,  1890,  the  top  planking  of  the  wharf  was  renewed  and  add 
tionai  floor  stringers  placed.  One  of  the  piers  supporting  the  floor  stringers  wi 
rebuilt  and  new  fenders  were  put  on  the  end  of  the  wharf  which  is  now  in  a  gooj 
state  of  repair. 

ST.  FRAN901S. 

St.  Fran9ois  is  at  the  eastern  end  of  the  Island  of  Orleans,  25  miles  from  Quebe 
JJui'ing  the  year  the  top  planking  of  the  wharf  was  renewed,  two  additional  ro^\| 

of  stringers  placed  under  the  planking,  and  fenders  on  the  outer  end  renewed,  an 

the  structure  is  now  in  a  good  state  of  repair. 

ST.    JEAN     D'0RL:6aNS. 

St.  .Jean  d'Orl^ans  is  situated  on  the  south  shore  of  the  Island  of  Orleans,  1 
miles  east  of  Quebec. 

During  August  and  September,  1890,  the  top  planking  of  the  wharf  was  partiall, 
renewed  and  the  appj-oach  repaired  where  necessary. 

Spring  tides  rise  22  feet,  neaps  14. 

ST.    LAURENT. 

The  village  of  St.  Laurent  is  on  the  south  shore  of  the  island  of  Orleans,  in  th 
County  of  Montmorency,  15  miles  east  of  Quebec. 
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The  construction  of  the  additional  length  of  wharfing,  to  which  reference  was 
jiiiade  in  the  report  of  last  3^ear,  has  been  completed,  and  the  wharf  is  now  643  feet 
lin  length  with  a  depth  of  9  feet  at  low  water  spring  tides  at  the  out^er  end. 

Spring  tides  rise  23  feet,  neaps  14  feet  6  inches. 

ST.     MICHEL. 

8t.  Michel,  on  the  south  shore  of  the  St.  Lawrence,  is  in  the  County  of  Belle- 
shasse,  Ki  miles  below  Quebec. 

The  works  executed  dui'ing  the  last  hscal  year,  consisted  in  completing  the  180 
feet  left  unfinished  on  the  westerly  side  of  the  wharf,  in  the  fall  of  1889,  viz.,  one 
curse  of  timber  has  been  added,  and  the  whole  length  of  the  180  feet  has  been 
planked  for  a  width  of  20  feet,  and  cap  pieces  and  fenders  placed.  In  addition  144 
feet  in  length  of  the  I'otten  part  of  the  wharf,  shoreward,  have  been  demolished  and 
rebuilt,  30  feet  wide,  with  an  average  height  of  7  feet,  and  cap  pieces,  fenders,  &c,, 
placed. 

ST.    SIMEON. 

St.  Simeon,  County  of  Charlevoix,  is  on  the  north  shore  of  the  St.  Lawrence,  108 
miles  below  Quebec. 

The  construction  of  a  cribwork  block  50  by  40  feet  commenced  in  the  preced- 
ng  fiscal  year  has  been  completed. 

Spring  tides  rise  20  feet,  neaps  12J  feet. 

ST.  TIMOTH^E. 

St.  Timoth^e,  in  the  County  of  Beauharnois,  is  situated  on  the  south  shore  of 
the  Eiver  St.  Lawrence.  It  is  6  miles  east  of  Yalleyfieid  and  9  miles  west  of  the 
town  of  Beauharnois. 

During  the  summer  of  1889,  the  wharf  which  has  a  length  of  100  feet  was  ex- 
ended  out  45  feet,  the  extension  being  45  by  100  feet. 

With  the  appropriation  made  last  session,  the  warehouse  was  enlarged  and 
removed  to  a  more  convenient  place.  The  approach  from  the  main  road  to  the 
[.vharf  was  raised  one  foot  and  put  in  a  thorough  stave  of  repairs. 

TADOUSAC    (ANSE   X    L'EAU). 

I       Tadousac,  or  Anse  a  I'Eau,  is  at  the  mouth  of  the  Eiver    Saguenay,  on  the 
outhern  bank. 

Further  repairs  and  improvements  were  effected  to  the  wharf  during  the  fiscal 
^ear. 

THREE  RIVERS. 

The  city  of  Three  Elvers  is  situated  upon  the  northern  bank  of  the  Eiver  St. 
Lawrence,  at  the  mouth  of  the  Eiver  St.  Maurice,  and  covers  an  area  of  9  square 
niles.  It  is  half-way  between  Montreal  and  Quebec  (71  miles  below  Montreal  and 
)8  above  Quebec)  and  is  the  capital  of  the  district. 

On  the  13th  ISovember,  1889,  a  contract  was  entered  into  with  Mr.T.E.Normand, 
br  the  construction  of  a  wharf  between  the  Eichelieu  Company's  wharf  and  that  of 
he  Harbour  Commissioners. 

At  the  beirinning  of  the  fiscal  year  1890-91  the  work  was  in  progress  and  was 
completed  in  November,  1890. 

The  wharf  has  a  frontage  of  172  feet  on  the  St.  Lawrence,  is  36  feet  1  inch  in 
leight,  and  stands  11  feet  above  mean  low  water  and  is  20  feet  wide  on  top. 

TROIS  PISTOLES. 

Trois  Pistoles  is  in  the  County  of  Temiscouata  on  the  south  shore  of  the  St. 
[jawrence,  148  miles  below  Quebec. 

The  block  at  the  head  of  the  wharf  commenced  last  year  has  been  completed, 
t  is  50  feet  square,  with  a  stair  10  feet  wide  on  each  side. 
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O  N  T  A  E I O. 

BEAVERTON. 

Beaverton  is  situated  on  the  east  shore  of  Lake  Simcoe,  in  the  electoral  distri 
of  the  County  of  Ontario. 

In  Februaiy  last  a  contract  was  entered  into  for  the  construction  of  a  landii 
pier  for  the  accommodation  of  vessels  plying  on  Lake  Simcoe,  and  the  work  w 
completed  and  accepted  from  the  contractor  on  the  12th  June,  1891. 


BELLEVILLE. 

Belleville  is  situated  at  the  mouth  of  the  Eiver  Moira,  which  flows  into  the  B^^i 
of  Quints  43  miles  west  from  Kingston. 

In  September,  1890,  a  contract  was  entered  into  for  certain  dredging  in  the  ha 
hour,  in  order  to  give  an  easier  and  more  ready  egress  to  the  waters  of  the  Moir 
and  so  lessen  the  danger  of  floods  during  spring  freshets,  and  the  work  was  broug 
to  a  close  at  the  end  of  December. 

There  were  removed  40,118  cubic  yards  of  earth   and  320  cubic  yards  of  roc 

BIG    BAY — NORTH    KEPPEL. 

Big  Bay  is  situated  on  Georgian  Ba}^,  near  the  entrance  to  Colpoy's  Bay,  in  tl 
township  of  Keppel,  about  15  miles  north  of  Owen  Sound  harbour. 

The  work  consisted  m  rebuilding,  where  required,  the  whole  of  the  cribwo 
blocks  from  low  water  level  to  flooring;  placing  new  stringers  and  corbels,  ai 
replanking  the  whole  of  the  superstructure;  refilling  blocks  with  stone  and  co 
structing  a  crib  25  x  25  feet,  and  placing  same  inside  the  space  between  the  outer  cr 
and  the  adjoining  one,  thus  giving  a  solid  block  of  cribwork,  90  feet  long  on  the  ea 
side  and  65  feet  on  the  west  side.  In  addition,  the  outer  corners  were  sheathed  wi 
hardwood,  and  new  mooring  posts  placed  in  position. 


BOWMANVILLE. 


The  harbour  of  Bowmanville  (properly  called  Port  Darlington)  is  on  the  nor 
shore  of  Lake  Ontario,  40  miles  east  of  Toronto. 

At  the  commencement  of  the  fiscal  j^ear  the  '*  Ontario"  was  working  at  tl 
place,  completing  dredging  on  the  3rd  July,  1890,  removing  780  cubic  yards  of  sar 

CLAPPERTON  CHANNEL. 

Clapperton  Channel  is  the  main  passage  between  Clapperton  andCroker's  Islai: 
Georgian  Bay,  through  which  vessels  pass  from  ports  on  the  Georgian  Bay  to  Sai 
Ste.  Marie  and  Lake  Superior. 

This  channel  is  obstructed  by  dangerous  points  of  rocks  called  ''Eobertsoj 
Kocks"  and  in  order  to  remove  these  and  so  give  a  safe,  navigable  channel,  having 
depth  of  18  feet  at  low  water,  the  Department  commenced  the  removal  of  these  poii 
of  rock. 

The  necessary  plant  was  taken  to  the  spot  early  in  October,  1890,  and  operation 
were  continued  until  1st  of  November. 

The  rock  to  be  i-emoved  is  of  the  hardest  kind  of  red  granite  which  makes  t 
work  of  drilling  very  difficult,  but  at  the  time  mentioned,  the  close  of  operatic] 
good  progress  had  been  made,  but  a  considerable  amount  of  rock  yet  remained  to 
i-emoved  to  give  the  depth  of  water  required,  namely,  18  feet. 

COBOURG. 

The  liarbour  of  Cobourg  is  on  the  north  shore  of  Lake  Ontario,  96  miles  w« 
fi'om  Kingston  und  72  miles  east  from  Toronto. 

Repaij-s  and  renewals  wei-e  made  to  the  superstructure  on  the  east  and  w<|i 
sides  of  the  central  pier. 
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QODERICH. 

Goderich  i8  situated  in  the  County  of  Huron,  at  the  mouth  of  the   Maitland 
T?iver,  about  b'S  miles  north  of  Sarnia. 

Cfeneral  repaii-8  were  made  to  the  harboui'  works  at  this  place,  the  ex))enditure 


mounting  to  $600. 


KINCARDINE. 


Xincai*dine  is  on  the  east  coast  of  Lake  Huron,  31  miles  north  of  Goderich. 

At  thecommencement  of  the  fiscal  year  thedi*edge  "Challenge"  was  working  at 
this  place,  in  removing  an  accumulation  of  sand  in  the  basin  and  along  the  piers, 
work  being  closed  on  the  2l8t  August,  1890,  at  which  date  17,460  cubic  yai-ds  of 
material  had  been  removed. 


KINGSTON. 


Kingston  is  at  the  foot  of  Lake  Ontario,  172  miles  west  of  Montreal. 

The  work  of  removal  of  Point  Frederick  shoal,  which  was  in  progress  at  the 
close  of  the  last  fiscal  year,  was  continued  to  the  23rd  October,  when  operations 
ceased  for  the  season.  It  was  resumed  on  the  26th  May,  1891,  and  at  the  close  of 
the  fiscal  year  a  further  quantity  of  2,629  cubic  yards  of  rock  h^d  been  removed. 


KINGSTON    DRY   DOCK. 

At  the  close  of  the  fiscal  year  but  little  remained  of  the  dock  proper  to  be  com- 
pleted. Contracts  for  the  pumping  plant  and  caisson  had  been  awarded,  plans 
&iA  specifications  had  been  prepared  for  the  engine-house  and  chimney,  and  the 
dock  will  be  ready  for  the  reception  of  vessels  before  the  close  of  navigation. 

KINGSVILLE. 

Ivingsville  is  in  the  electoral  district  of  South  Essex,  on  Lake  Erie  ;  it  is  also 
a  station  upon  the  Detroit,  Essex  and  Lake  Erie  Railway,  and  is  distant  about  25 
I  miles  from  the  mouth  of  the  Decroit  River. 

Some  necessai'y  general  repairs  were  made  to  the  landing  pier,  consisting,  prin- 
cipall}^  of  cutting  off  old  piles,  building  new  trestle  bents,  renewing  stringers,  and 
i  new  sheathing  on  the  end  of  the  piei*. 

LITTLE    CURRENT. 

Little  Current  is  the  passage  between  Cloche  Island  and  the  Great  Manitoulin, 
is  on  the  direct  road  to  Sault  Ste.  Marie  for  vessels  taking  the  north  channel,  and 
is  distant  from  Collingwood  about  140  miles. 

The  work  of  widening  and  deepening  the  channel  which  was  in  progress  at  the 
close  of  the  last  fiscal  year  was  continued  until  30th  September,  during  which  time 
3,775  yards  of  rock  were  blasted  and  removed  from  the  channel. 

During  the  winter  of  1890  and  1891,  necessary  repairs  and  renewals  were  made 
to  the  plant  and  a  new  derrick  scow  70  by  20  feet,  with  steam  hoisting  apparatus, 
was  added  to  the  plant. 

MEAFORD. 

Meaford,  an  incorporated  town  in  the  County  of  Grey,  is  situated  on  the 
Georejian  Bay,  18  miles  west  from  Collingwood   and  20  miles  east  of  Owen  Sound. 

During  the  past  year  the  dredge  "  Challenge  "  was  engaged  on  a  bar  at  the  inside 
of  the  breakwater  on  end  of  west  pier  and  in  deepening  the  channel  between  the 
piers,  and  was  still  working  at  the  close  of  the  fiscal  year ;  10,260  cubic  yards  of 
material  having  been  removed. 

MIDLAND. 

Midland,  Simcoe  County,  is  the  terminus  of  the  Midland  division  of  the  Grand 
Trunk  Railway,  on  the  Georgian  Bay. 
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The  construction  of  the  2,000  feet  of  work  on  the  harbour  front,  referred  to  ir » 

rejDort  of  last  year,  was  finished  on  the  8th  July,  1890. 

OTTAWA   RIVER. 

During  the  year  the  dredge  "  Queen  "  was  working  on  shoal  No.  1,  three  milefi 
below  the  city  of  Ottawa,  and  at  the  close  of  navigation  had  I'emoved  12,372  cubic! 
yards  of  material.  j 

The  dredge  "Nipissing"  operated  off  Goose  Island  in  dredging  a  channel  to  i\ 
depth  of  10  feet,  and  at  the  close  of  navigation  had  removed  15,915  cubic  yards  oj 
sand  and  sawdust.  S 

Between  the  6th  and  25th  of  June,  1891,  the  "Nipissing  "  was  engaged  along  thci 
east  side  of  wharf  at  St.  Placide,  removing  1,590  cubic  yards  of  material.  ConsTderj 
able  delay  was  caused  by  the  breaking  of  the  dredge  owing  to  the  hard  digging.       | 

The  dredges  "  Nipissing  "  and  "  St.  Louis"  operated  on  the  shoal  below  Jones! 
Island,  and  worked  there  up  to  close  of  fiscal  year,  at  which  date  7,910  cubic  yardei 
of  clay  had  been  removed.  i 

The  dredging  of  the  shoal  which  obstructs  the  channel  leading  to  the  Ciilbutf! 
Canal  was  carried  on  during  the  fiscal  year  ending  30th  Juno,  1891.  j 

The  dredge  commenced  work  on  the  25th  August,  1890,  and  closed  on  the  4tli| 
October.     During  that  time,  896  cubic  yards  of  sand  and  gravel  were  removed.        ' 

The  channel  dredged  out  has  a  depth  of  8  feet  at  low  water,  and  14  buoys  have; 
been  placed  on  its  north  side,  6  of  which  have  been-  put  in  place  last  season. 

OWEN    SOUND. 

Owen  Sound,  in  the  County  of  Grey,  is  situated  at  the  mouth  of  the  Sydenham 
Eiver,  and  is  the  terminus  of  the  Canadian  Pacific  Eailway,  on  the  Georgian  Bay. 

A  contract  was  entered  into  for  dredging  and  other  improvements  in  the  harbour  i 
and  but  little  work  was  done,  when  in  May,  1890,  the  contractor  was  relieved  of  thfi 
Avork  and  it  was  awarded  the  next  lowest  tenderers.  i 

At  the  close  of  the  fiscal  year  1890  the  contractors  had  delivered  a  large  amount! 
of  material  and  were  getting  their  plant  in  readiness  for  active  operations,  whichj 
were  commenced  in  August,  1890,  and  by  the  30th  June,  1891,  the  pile  protection! 
work  had  been  nearly  completed,  and  a  large  amount  of  dredging  and  excavation! 
performed.  | 

The  "  Challenge  "  having  been  ordered  for  work  in  the  harbour  at  Owen  Sound,! 
left  Meaford  on  the  8th  June,  1891,  and  worked  there  until  the  20th,  removing  aj 
shoal  at  the  outer  range  light,  at  which  date  3,360  cubic  yards  of  material  had  been| 
removed.  j 

PARRY   SOUND    NARROWS. 

These  narrows  are  situated  respectively  7  and  2  miles  south  of  Parry  Sound  J 
and  form  a  portion  of  the  channel  called  the  North  or  Inner  Channel  of  Georgian^ 
Bay,  usually  taken  during  rough  weather  and  in  the  autumn  by  steamboats  plyingl 
between  Midland,  Penetanguishene  and  Parry  Sound.  *  ! 

At  low  water  both  these  channels  are  impracticable  to  boats  drawing  over  5  feet,| 
and  it  often  happens,  when  heavily  laden,  they  are  obliged  to  follow  the  outside  chan-; 
nel  i-egardlesK  of  weather.  i 

To  obviate  this  necessity  of  taking  the  outside  channel,  the  Department  during] 
the  fiscal  year  commenced  the  necessary  work  of  improvement  to  give  a  depth  of  8j 
feet  at  lowest  stage  of  water  in  Lake  Huron.  li 

The  work  was  commenced  on  the  1st  June,  1891,  and  was  in  progress  at  the 
close  of  the  fiscal  year. 

PENETANGUISHENE. 

Penetanguishene  Harbour  is  situated  on  the  north  of  the  eastern  peninsula  in 
Georgian  Bay,  formed  between  Nottawasaga  Bay  and  the  waters  of  the  Severn  Eiver.i 
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To  give  a  better  depth  of  water  in  the  harbour,  from  which  large  quantities  of 
1  lumber  are  shipped  to  other  points,  the  Department  secured  the  serv^ices  of  a  dredge 
[which  worked  until  4th  August,  1890,  removing  18,750  cubic  yards  of  material,  and 
'hus  improved  the  harbour  to  a  large  extent. 

PICKERING,  FRKNCHMAN's    BAY. 

The  harbour  of  Pickering,  formerly  known   as  Frenchman's  Bay,   is  situated 
1  Lake  Ontario,  21  miles  east  of  Toronto. 

During  the  year  the  "Ontario"  did  some  work  on  the  channel  running  from  the 
jpiers  to  elevator  at  the  wharf,  and  removed  an  old  sunken  pier,  which  was  a  great 
lobstruction  to  vessels ;  work  being  closed  on  the  5th  August,  1890,  at  which  date 
12,000  cubic  yards  of  sand,  mud  and  gravel  had  been  removed. 

PORT   ALBERT. 

Port  Albert  is  situated  at  the  mouth  of  Nine  Mile  Creek,  which  empties  into 
Lake  Huron,  9  miles  north  of  Goderich. 

During  the  year  the  *' Challenge"  was  engaged  in  making  a  channel  thi'ough  a 
>and  bar  Avhich  had  formed  between  the  piers,  removing  4,860  cubic  yards  of 
I  material. 

I  PORT   ARTHUR. 

Port  Arthur  is  situated  at  the  head  of  Thunder  Bay,  Lake  Superior,  and  is  one 
ui  the  ports  of  call  for  the  Canadian  Pacific  Eailway  steamers  and  other  lines  ply- 
ing on  Lake  Superior. 

The  work  undei-  contract  with  Messrs.  Kirby  &  Stewai't,  to  which  reference  was 
made  in  the  report  of  last  year,  was  completed  in  November,  1890. 

A  large  quantity  of  extra  stone  talus  was  placed  in  front  of  the  breakwater, 
sheet  piling  was  consti'ucted  round  the  ends  of  the  blocks  and  repairs  were  made  to 
the  other  parts  of  the  structure  where  required. 

PORT   ELGIN. 

Port  Elgin  is  in  the  electoral  division  of  the  northern  portion  of  the  County  of 
Bruce,  on  the  eastern  shore  of  Lake  Huron,  about  24   miles   north   of  Kincardine. 

Eepairs  were  effected  to  the  pier  and  breakwater,  a  quantity  of  stone  and  brush 
being  deposited  to  protect  the  breakwater,  while  the  pier  was  replanked  over  a 
length  of  105  feet  and  protected  with  longitudinal  guards. 

PORT   HOPE. 

Port  Hope  is  on  Lake  Ontario,  7  miles  west  of  Cobourg  and  10*7  from  Kingston. 
j  Eepairs  and  renewals  were  effected  to  the  east  pier  and  coal  wharf,  as  well  as  to 
ithe  eastern  side  and  end  of  the  railway  wharf  in  the  inner  harbour. 

PORTSMOUTH. 

Portsmouth  is  situated  on  Lake  Ontario,  2  miles  west  from  Kingston. 
,        The  work  of  rebuilding  the  superstructure  of  the  pier  at   this  place   was  com- 
Ipleted  in  August,  1890,  and  the  structure  is  now  in  good  condition. 

RIDEAU  RIVER — NORTH    BRANCH. 

At  the  commencement  of  the  fiscal  year  the  dredges  "Queen"  and  "St.  Louis"  were 
working  in  making  a  channel  and  basin  in  front  of  the  proposed  wharf  to  join  the 
channel  to  Eideau  Canal,  to  a  depth  of  7  feet;  5,575  cubic  yards  of  material  being 
removed. 

RIVER   KAMINISTIQUIA. 

This  river  empties  into  Thunder  Bay,  Lake  Superior,  to  the  west  of  Port  Arthur. 

A  further  amount  of  dredging  was  done  on  the  bar  which  lies  off  the  mouth  of 
the  river,  and  also  in  the  river  itself,  to  accommodate  the  large  steamers  which  now 
(call  at  Fort  William  to  load  with  grain  for  shipment  by  rail  at  other  ports. 
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RONDEAU. 

Rondeau  Harbour,  is  situated  on  the  north  shore  of  Lake  Erie,  about  140  miles 
West  ot'Port  Colborne,  the  Lake  Erie  entrance  to  the  Welland  Canal ;  it  is  a  harbour 
of  i-efuge. 

During  the  past  year  extensive  repairs  and  renewals  were  effected  to  the  east 
pier  which  was  in  a  very  bad  state,  and  there  still  remains  a  considerable  portion 
of  the  structure  in  a  most  unsafe  condition. 

SAUGEEN. 

Saugeen  Eiver  empties  into  Lake  Huron  at  the  village  of  Southampton.  Thej 
mouth  of  the  river  is  used  as  a  harbour  for  fishing  craft  and  tug  boats. 

The  mouth  of  this  river  being  obstructed  by  boulders  and  other  obstructions, 
the  services  of  a  dredge  were  obtained,  resulting  in  the  removal  of  6,700  cubic  j^ards 
of  material,  besides  a  large  number  of  boulders.  Good  ingress  and  egress  can  now 
be  obtained  by  vessels. 

SHANNONVILLE. 

Shannonville  is  situated  on  the  Salmon  River  which  empties  into  the  Bay  of) 
Quints,  about  9  miles  from  Belleville,  and  40J  west  of  Kingston.  i 

Between  the  6th  September  and  15th  October,  1890,  the  ''  Ontario  "  was  engaged' 
on  a  bar  at  the  niuuih  of  the  Shannon  River,  removing  13,830  cubic  yards  of  material. i 

i 

SOUTHAMPTON.  I 

I 

Southampton,  in  the  electoral  district  of  North  Bruce,  is  situated  at  the  mouth 
of  the  Saugeen  River,  which  empies  into  Lake  Huron  143  miles  above  Sarnia,  and 
is  the  terminus  of  the  Wellington,  Grey  and  Bruce  branch  of  the  Grand  Trunk 
Railway. 

But  little  work  was  done  by  the  contractors  on  the  extension  of  the  landing 
pier,  and  in  April,  1891,  the  work  was  taken  out  of  their  hands. 

SYDENHAM. 

The  Sydenham  River  has  its  outlet  in  Chenal  Ecart^,  which  is  the  passage 
between  Ste.  Anne's  Island  and  the  mainland.  At  Wallaceburg,  the  river  divides 
into  two  branches,  north  to  Wilkesport  14  miles,  and  east  past  Dresden  15  miles. 

The  work  of  sheet-piling  the  north-western  side  of  the  turning  basin  at  the  town 
of  Dresden,  which  was  under  construction  in  the  last  fiscal  year,  was  being  com- 
pleted, and  vessels  can  now  turn  in  the  river  without  disturbing  the  banks.  j 

TORONTO. 

The  harbour  of  Toronto  is  formed  by  the  Island  and  has  its  principal  entran 
at  present  from  the  westward. 

For  purposes  of  navigation  dredging  was  continued  during  the  year  to  keep  the 
eastern  channel  open  to  a  depth  of  12  feet.  This  necessitated  a  large  amount  ofj 
work  owing  to  the  continual  filling  in  of  the  channel  dredged,  caused  principally  byj 
easterly  storms  ;  106,004  cubic  yards  of  sand  having  been  removed.  The  channel! 
will,  however,  it  is  anticipated,  be  a  permanent  one  when  the  protection  works  on, 
either  side  have  been  completed.  I 

Foi"  the  construction  of  these  works  a  contract  was  entered  into  in  May,  1889,,! 
and  at  the  close  of  the  fiscal  year  seven  cribs  had  been  sunk  in  place  and  twenty-i| 
three  others  were  in  course  of  construction. 

Ft  is  exi)ected  the  works  will  be  completed  and  the  channel  permanently  opened 
during  the  fiscal  year  1892-93.  1 

A  further  quantity  of  heavy  stone  talus  was  constructed  in  front  of  the  Islandj 
breakwater,  making  a  total  length  of  4,900  lineal  feet  of  work  thus  protected.  ThiBJ 
work  is  done  by  day's  labour  under  direct  charge.  | 
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TRENTON. 

Trenton  is  at  the  head  of  the  Bay  of  Quints,  60  miles  above  Kington  and  12  from 
Belleville. 

The  dredges  ''  Ontario  "  and  "St.  Louis  "  operated  at  this  place  during  the  past 
year  on  the  new  channel  through  a  shoal  between  the  town  of  Trenton  and  the 
Miirniy  Canal ;  11,350  cubic  yards  of  material  being  removed. 

WHITBY. 

The  harbour  of  Whitby,  formerly  Windsor  Harbour,  is  on  the  north  shore  of 
Lake  Ontai'io,  about  135  miles  above  Kingston  and  30  from  Toronto. 

The  "Ontario"  arrived  at  this  place  on  the  7th  August,  1890,  and  commenced 
work  on  a  channel  through  the  harbour  on  the  east  side  of  west  pier,  and  in  front  of 
lumber  dock,  removing  9,930  cubic  yards  of  material.  Considerable  delay  was  caused 
here,  owing  to  the  high  winds  and  heavy  sea. 

WIARTON. 

Wiarton  is  a  very  prosperous  town  in  the  County  of  Bruce,  situated  at  the  head 
of  Colpoy's  Bay  (Georgian  Bay),  about  32  miles  north  of  Owen  Sound.  It  is  the 
terminus  of  the  Georgian  Bay  and  Lake  Erie  branch  of  the  Grand  Trunk  Railway. 

The  harbour  is  a  natural  one,  extending  8  miles  from  its  entrance  to  the  town. 
It  is  protected  at  the  mouth  by  three  large  islands — White  Cloud,  Griffith  and  Hay. 
The  water  is  deep  to  within  a  few  feet  of  the  shore,  and  the  harbour  has  not  a  reef, 
bar  or  shoal  in' its  whole  area. 

The  construction  of  a  breakwater  380  feet  in  length,  near  the  head  of  the  har- 
bour on  the  west  side,  to  afford  protection  to  small  craft,  was  completed  on  the  17th 
July,  1890. 

It  having  been  decided  to  extend  this  breakwater  a  further  length  of  220  feet, 
a  contract  was  entei-ed  into  for  the  work  in  question,  and  the  same  was  completed 
in  October,  1890. 

Fenders  were  placed  along  the  southern  side  of  the  breakwater,  and  a  further 
quantit}^  of  stone  was  placed  in  the  talus  at  the  outer  end  to  prevent  scour. 


MANITOBA. 


RED    RIVER. 


Dredging  was  continued  in  the  lake  at  the  mouth  of  the  river,  and  the  channel 
in  the  river  near  what  is  known  as  Salimony's  Channel,  where  the  water  is  very 
shallow,  was  deeper ed. 

The  lake  boats  had  no  difficulty  in  making  the  mouth  of  the  river  through  the 
dredged  channel,  even  in  the  roughest  weather. 

THE   WHITE   MUD. 

The  mouth  of  the  White  Mud  Eiver  is  9  miles  north  of  Westbourne,  in  the 
County  of  Marquette.  Westbourne  is  on  the  Manitoba  and  North- Western  Eailway, 
and  is  a  place  of  transhipment  to  and  from  the  lake  in  connection  with  the  lake 
trade. 

During  the  year,  the  dredge  "  Priestraan  "  was  engaged  in  opening  up  the  outer 
end  of  the  channel,  which  had  somewhat  filled  in,  giving  five  feet  of  water  throughout. 
It  was  then  placed  to  widen  the  mouth  of  the  channel,  the  intention  being  to  give 
a  width  of  300  feet  at  the  entrance. 
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]^OETH-WEST  TERKITOEIES. 

BELLY   RIVER   BRIDGE,    LETHBRIDGE. 

Belly  Eiver  bridge  is  situated  in  the  north-west  quarter  of  Section  1,  Township 
9,  Eange  22,  west  of  the  Fourth  Principal  Meridian,  and  about  2  miles  from  the  town 
of  Lethbridge. 

The  bridge  to  which  reference  was  made  in  the  report  of  last  year,  has  been 
completed. 

An  approach,  90  feet  long,  of  timber,  was  built  at  the  west  end  of  the  bridge. 
The  three  piers  had  a  large  amount  of  rip-rap  placed  around  them  to  prevent  scour, 
and  the  bolts  and  rods  of  the  bridge  proper  were  tightened. 

OLD   man's   RIVER   BRIDGE. 

This  structure  crosses  the  Old  Man's  Eiver  about  If  miles  west  of  the  town  of 
Maeleod,  in  the  centre  of  the  west  half  of  Section  10,  Township  9,  Eange  26,  west  of 
the  4th  Initial  Meridian. 

In  April,  1891,  a  contract  was  entered  into  tor  the  construction  of  a  bridge 
across?  the  river,  to  consist  of  two  spans  of  150  feet  each,  one  pier,  two  abutments 
and  excavation  and  trestle  work  approach  on  north  side,  and  an  embankment  on  the 
south  side. 

At  the  close  of  the  fiscal  year  the  greater  portion  of  the  trestle  work  on  the 
north  side  was  nearly  finished ;  the  timbers  for  the  abutments  had  been  framed  and  j 
a  considerable  quantity  of  timber  delivered  on  the  ground,  , 


BEITISH  COLUMBIA. 


COLUMBIA   RIVER. 


Below  Revelstoke. — During  the  year  a  large  number  of  snags  were  removed  from 
the  channel  of  the  river  below  Eevelstoke,  overhanging  trees  were  cut,  dams  were 
built  in  order  to  divert  sub-channels  into  the  main  channel,  and  wing  dams  to  increase 
the  depth  of  water  over  various  shallow  "  bars,"  and  most  satisfactory  results  have 
been  obtained. 

Below  Kootenay. — The  navigation  of  this  part  of  the  river  was  improved  by  the 
removal  of  rocks  and  boulders  and  by  the  construction  of  wing  dams. 

Above  Golden. — The  improvement  of  the  river  has  been  continued  during  the 
past  fiscal  year,  dams  under  course  of  construction  during  previous  year  being  com- 
pleted and  others  built;  one  154  feet  long  being  constructed  to  divert  the  water  into 
one  channel  at  the  F'orks,  below  Spillamacheen. 

COQUITLAM   RIVER. 

The  source  of  theCoquitlam  Eiver  is  Coquitlam  Lake,  whence  it  flows  southerly 
and  empties  into  the  Fraser,  on  its  northern  side  about  5  miles  above  New  West- 
minster. 

During  the  year,  a  further  quantity  of  drift  timber  and  snags  were  removed 
from  the  bed  of  the  river. 

COWICHAN    RIVER. 

This  river  is  one  of  the  rivers  of  Vancouver  Island,  and  is  distant  from  Victoria 
about  35  miles. 

The  work  of  improving  this  I'iver  below  the  railway  bridge,  near  the  Indian 
village,  has  been  continued. 

E8QUIMALT   DRY   DOCK. 

The  total  number  of  vessels  docked  during  the  fiscal  year  has  been  30,  with  a 
tonnage  ol"  43,994  tons  ;  the  revenue   derived    therefrom    being   $29,603.14,   which 
amount  has  been  placed  to  the  credit  of  the  Hon.  the  Eeceiver-General. 
i<2  [1891] 


;>.'> 


Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


General  repairs  and  improvements  were  effected  to  the  works  and  plant  by  the 
dock  8taif ;  drains,  pumps,  wells,  &c.,  were  cleaned,  and  in  fact  the  dock  and  dock 
premises  were  kept  in  «>ood  ordei*. 

A  coal  shed  5cS  x  36  feet,  divided  into  four  compartments,  was  constructed  by  the 
dock  staff. 

FRASER    RIVER. 

The  Sand  Heads  at  the  mouth  of  the  Eraser  Eiver  extend  about  5  miles  into 
the  Strait  of  Georgia. 

The  improvement  of  the  channel  across  the  Sand  Heads  was  continued  during 
the  fiscal  year,  the  north  and  south  dams  being  extended. 

The  snag  boat  "  Samson  "  was  also  engaged  dui-ing  the  yeai-  in  removing 
snairs  from  the  river. 

NICOL    ROCK. 

The  harbour  af  Nanaimo  is  situated  on  the  east  coast  of  Vancouver  Island,  73 
miles  from  Victoria,  with  which  it  is  connected  by  rail. 

Nicol  Kock,  lying  about  450  feet  north-west  from  the  wharf  of  the  Vancouver 
Coal  Company,  and  about  120  feet  east  of  their  ballast  wharf,  was  a  danger  to  ship- 
ping, and  the  Department  has  been  engaged  for  some  time  in  removing  the  same  to 
a  depth  of  16  feet  at  ordinary  low  water  springs,  and  operations  were  continued 
thereon  during  the  past  fiscal  year. 

NICOMECKLE   RIVER. 

The  channel  of  this  river  was  cleared  of  obstructions,  and  overhanging  brush 
removed  from  its  banks. 

VICTORIA   HARBOUR. 

During  the  past  fiscal  year,  the  work  of  improving  Victoria  Harbour  was 
continued,  a  commencement  being  made  in  j-emoving  Pinnacle  Eock,  lying  opposite 
to  and  500  feet  from  the  wharf  front. 

About  200  cubic  yards  of  rock  have  been  removed,  but  there  still  remains  a 
small  area  to  be  blasted  and  removed,  to  give  a  depth  of  14  feet  at  ordinary  low 
water  springs. 

The  dredge  ''  Pacific  "  was  engaged  during  the  year,  in  widening  and  deepening 
the  entrance  to  the  harbour,  abreast  of  "  Shoal  Point,"  with  the  most  satisfactory 
results. 


SURVEYS  AND  EXAMINATIONS. 
During  the  year  surveys  and  examinations  were  made  at  the  undermentioned 


localities ;  and  wi 

th  some  excepti 

ons,  pla 

ns,  reports  and 

estimates  have  bee 

n  sub- 

mitted  :— 

Long  Point, 
St.  Peter's  Bay 

King's  Co. 

P.E.I.  Cocagne, 

Kent  Co. 

N.B, 

do 

do 

Campbell  ton, 

Restigouche  Co. 

do 

Summerside, 

Prince  Co. 

do 

Dalhousie 

do 

do 

Bay  View, 
Belfast 

Queen's  Co. 

do 

Fort  Dufferin,  Negro 

Point 

do 

do 

Breakwater, 

St.  John  Co. 

do 

Cape  Traverse 

do 

do 

Gardner's  Creek 

do 

do 

China  Point 

do 

do 

Quaco 

do 

do 

,  Hope  River 

do 

do 

West  Quaco 

do 

do 

Hunt's  Point 

do 

do 

River  St.  John,  Grand  Falls,  Victoria  Co. 

do 

New  London 

do 

do 

Bale  Verte, 

Westmorland  Co. 

do 

Wood  Islands 

do 

do 

Cape  Torinentine 

do 

do 

Anderson's  Hollow, 

Albert  Co. 

N.B. 

Dover 

do 

do 

Coverdale 

do 

do 

Pointe  du  Chene 

do 

do 

Edgett's  Landing 
Bathurst, 

do 

do 

Margaretville, 

Annaixjlis  Co. 

N.S. 

Gloucester  Co. 

do 

Hampton 
Port  Lome 

do 

do 

Belledune 

do 

do 

do 

do 

Clifton 

do 

do 

Arisaig, 
Bayfield 

Antigonish  Co. 

do 

Grand  Anse 

do 

do 

do 

do 

Tracadie 

do 

do 

George  ville 

do 

do 
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McNair's  Cove 

Antigonish  Co. 

N.S. 

Pointe  Jaune                          Gaspe  Co. 

P.Q. 

East  Bav, 

Cape  Breton  Co 

do 

Riviere  au  Renard                        do 

do 

Grand  I^arrows 

do 

do 

Riviere  a  Claude                           do 

do 

Brule. 

Colchester  Co. 

do 

St.  Anicet,                               Huntingdon  Co. 

do 

Port  au  Pique 

do 

do 

Lanoraie,                                 Joliette  Co. 

do 

Eaton  ville. 

Cumberland  Co 

do 

St,  Andre  de  Kamouraska,  Kamouraska  Co. 

do 

Joggins 

do 

do 

Levis    Graving    Dock    en- 

Little River 

do 

do 

trance,                                 Levis  Co. 

do 

Miiuidie 

do 

do 

L'Islet,                                    L'Islet  Co. 

do 

Shulee 

do 

do 

St.  Jean  Port  Joli                         do 

do 

Two  Rivers 

do 

do 

St.  Jean  d'Orleans,                Montmorency  Co. 

do 

Church  Point, 

Digby  Co. 

do 

St.  Laurent,                                       do 

do 

Digby 

do 

do 

North  Nation  River,            Ottawa  Ca 

do 

East  Ferry 

do 

do 

Quebec    Harbour,    Queen's 

I 

Salmon  River 

do 

do 

Wharf,                                  Quebec  Co. 

do 

Saulnierville 

do 

do 

Riviere  Pot  au  Buerre,         Richelieu  Co. 

do 

Salmon  River, 

Halifax  Co. 

do 

Matane,                                   Rimouski  Co. 

do 

Sheet  Harbour 

do 

do 

Ste.  Cecile  du  Bic                        do 

do 

Three  Fathom  Harbour               do 

do 

Cacouna,                                 Temiscouata  Co. 

do    ! 

Margaree, 

Inverness  Co. 

do 

River  Richelieu, 

do 

Canada  Creek, 

King's  Co. 

do 

River  St.   Maurice,  Grand 

Chipman's  Brook 

do 

do 

Piles  to  Latuque 

do 

Hall's  Harbour 

do 

do 

Riviere  Noire, 

do 

Morden 

do 

do 

Lake  Temiscamingue  bridge 

Pictou,  East  River, 

Pictou  Co. 

do 

River  Ottawa, 

do 

Port  Joli, 

Queen's  Co. 

do 

Port  Elgin,                              Bruce  Co. 

Ont. 

Pudding  Pan 

do 

do 

Southampton                                do 

do 

Baccaro  or  Cat  Point, 

Shelburne  Co. 

do 

Port  Stanley,                          Elgin  Co. 

do 

Cape  Negro  Island 

do 

do 

Kingsville,                               Essex  Co. 

do 

Ca])e  Sable  Island 

do 

do 

Owen  Sound,                           Grey  Co. 
Oxenden                                        do 

do 

Red  Head 

do 

do 

do 

Clyburn, 

Victoria  Co. 

do 

Bayfield,                                  Huron  Co. 

do 

Englishtown 

do 

do 

Oliver's  Ferry,                        Lanark  Co. 

do 

Nyanza 

do 

do 

Little  Nation  River,              Prescott  Co. 

do 

South  Gut 

do 

do 

Collingwood,                          Simcoe  Co. 

do 

Cranberry  Head  or  Sanford,  Yarmouth  Co. 

do 

Hamilton  Harbour,               Wentworth  Co. 

do 

Pt.  Maitland  or  Green  Cove          do 

do 

Red   River,    St.    Andrew's 

Pubnico 

do 

do 

Rapids, 

Man. 

West  Pubnico 

do 

do 

Red  River  at  Tache  Ave. , 

do 

Yarmouth 

do 

do 

Burrard  Inlet,  First  Narrows 

B.C. 

Carlton 

Bonaventure  C( 

).     P.Q. 

Eraser  River  at  Garrybush 

do 

New  Carlisle 

do 

do 

Eraser    River    at    Miller's 

Knowlton's  Landing 

Brome  Co. 

do 

Landing  and  Chilli wack 

do 

Ste.  Anne  de  la  Perad 

e,       Champlain  Co. 

do 

Eraser    River,     Lytton    to 

St.  Irenee, 

Charlevoix  Co. 

do 

Lillooet 

do 

River  Mistassini,  Lake  St. 

Harrison  River 

do 

John, 

Chicoutimi  Co. 

do 

Haslam's,  Middle  and  Ja- 

Riviere a  la  Pipe,  Lake  St. 

mes  Creeks 

do    i 

John 

do 

do 

Nanaimo    Harbour,    Nicol 

' 

Grande  Riviere, 

Gaspe  Co. 

do 

Rock 

do    i 

Paljos 

do 

do 

Victoria  Harbour  enti-ance 

do  ; 

DEEDGING. 

; 

''  THE    ST.    LAWRENCE.  " 

At  the  beginning  of  the  fiscal  year  this  dredge  was  at  work  at  Pictou,  N.S. 

,  deep-i 

ening  up  to  and  along  the  market 

wharf.     By  23rd  July  a  further  quantity  of  9,980! 

cubic  yards  of  clay,  mud,  &c.,  had  been  excavated  and  the  dimensions  of  the  cut  werei 

then  as  follows  :- 

-Length  from  main  channel  to  market  wharf,  155  fathoms.   Lengtlij 

along  the  wharf,  45  fathoms,  width  at  outer  entrance  160  feet,  midway  to  wharf  T20i 

feet^  outside  the  wharf  120  feet. 

Depth  at  outer  entrance  (half-width  channel)  181 

feet,  balance  to  15  feet,  midway  to  wharf  16  and   15  feet,  outside  the  wharf  15  to  12! 

feet,  width  along 

the  wharf,  outer 

part  51  feet,  midway  of  wharf  40  feet,  inside  end| 

whaif  20  feet,  depth  i  width  18  feet,  balance  12  feet. 

1 

Oi'dors  were 

received  for  this 

dredge  to  go  to  Pointe  du  ChSne,  Westmoreland 

County,  KB.,  and    on  26th  July  she  left  Pictou  for  that  place  arriving  there  oi 

I  27th. 

Operations  were  commenced 

in  deepening  the  channel  from  Ch§ne  Spit  into  andj 

along  the  wharf. 

The  whole  leng 

th  of  the  cutting  made  from  outside  spit  to 

upper! 

side  of  wharf  was 

632  tathoms,  pai 

•t  of  the  channel  having  been  found  of  sufficient 

depth.     Outside  c 

ut  through  Ch§ne  Spit  54  fathoms  long  258  feet  wide.     On  middlej 
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round  40  fathoms  by  72  feot,  inside  up  to  and  along  wliarf  458  fathoms,  by  70  feet 
averaire  width,  and  a  basin  500  feet  long  by  150  feet  wideat  westei-n  front  of  railway 
wharf,  the  whole  to  a  depth  of  16  feet  at  low  tide. 

The  quantity  removed  was  85,950  cubic  yards,  consisting  principally  of  mud  and 
oystei-  beds. 

Orders  were  received  to  send  dredge  to  Sissiboo  Eiver,  Weymouth,  Digby  County 
N.S.,  and  work  was  closed  at  Point  du  ChSne  on  24th  October.  Dredge  left  25th 
for  Weymouth.  The  passage  aftei-  coaling  at  Pictou  was  long  and  stormy,  the 
season  was  late,  and  when  Weymouth  was  reached  and  the  dredge  finally  got  to  work 
it  was  found  impracticable  to  continue,  and  it  was  finally  ordered  to  St.  John,  N.B., 
to  repair  Gth  December.  Only  88  cubic  yards  of  bouldei-s  were  removed  in  the  trial 
at  Weymouth  and  the  bottom  appeared  to  be  either  boulders  or  a  ledge  covered  with 
a  thin  layer  of  sand. 

On  the  ari'ival  of  the  dredge  at  St.  John,  N.B.,  it  was  placed  in  winter  quarters, 
the  engines  and  machinery  examined  and  placed  in  working  order,  new  tubes  were 
placed  in  boiler  and  other  necessary  repairs  effected  to  make  it  available  for  another 
season's  work.  The  old  buckets,  links  and  tumblers  were  removed  and  new  ones, 
constructed  last  year,  put  in  place  and  other  improvements  effected. 

The  dredge  left  St.  John  on  Hrd  June  and  arrived  at  Eichibucto,  Kent  County, 
N.B.,  on  the  12th,  when  it  was  placed  to  work  at  the  Albion  or  Middle  Channel,  and 
is  now,  at  the  close  of  the  year,  improving  the  same,  1,313  cubic  3^ard8  of  fine  sand 
having  been  removed. 

The  total  quantity  removed  by  the  "St.  Lawrence"  during  the  year  is  47,331 
cubic  yards,  costing  32-524  cents  per  cubic  yard. 

"CANADA." 

The  dredge  "Canada"  on  1st  July  was  v>^orking  at  Mabou,  Inverness  County, 
N.S.,  and  continued  there  till  10th  November,  except  from  6th  to  24th  October, 
when  it  was  at  Pictou  for  repairs. 

At  Mabou  a  cut  240  feet  long,  100  feet  wide,  was  made  alongside  of  the  break- 
water, leaving  a  depth  at  low  water  of  12  feet.  Off  the  end  of  the  breakwater,  where 
12  feet  depth  was  obtained,  a  cut  1,840  feet  long  was  made,  from  55  to  85  feet  in 
width,  continuing  the  depth  to  12  jPeet  L.  W.  S. 

At  the  site  of  the  proposed  new  wharf  a  cut  200  feet  long,  50  feet  wide,  and 
3  feet  deep,  was  made,  leaving  13  feet  L.  W.  S.,  the  material  removed  being  princi- 
pally mud  and  sand.  The  amount  excavated  at  Mabou  in  the  above  mentioned  period 
was  20,700  cubic  yards  of  gravel,  clay,  stone,  sand  and  boulders. 

At  Pictou  market  wharf,  where  dredge  operated  26  days  in  November  and 
December,  previously  to  going  on  marine  slip  for  winter  berth,  1,800  cubic  yards 
of  mud  were  taken  out. 

Length  of  cut  250  feet,  50  feet  wide,  over  which  4  feet  were  taken  off  leaving  12 
feet  L.  W.  springs. 

This  dredge  was  placed  on  the  marine  slip  at  Pictou  and  wintered.  The  engine, 
boiler  and  machinery  were  examined  and  placed  in  working  order.  The  old  belting 
around  dredge  removed,  new  and  larger  belting  put  on,  rudder  new  plated  and 
repaired. 

While  at  Mabou  last  fall  the  vessel  touched  on  the  rocks  and  injured  her  bottom. 
Several  plates  and  angle  irons  were  found  broken,  all  of  which  were  removed  and  new 
plates  and  angle  irons  put  in,  also  two  new  water  tanks. 

On  15th  May  the  dredge  came  off  the  slip  and  made  preparations  for  getting  to 
work,  and  when  fitted  out  worked  for  3  days  from  19th  to  21st  May,  at 
Dwyer's  wharf,  Pictou,  N.S.,  removing  720  cubic  yards  of  mud.  Orders  were  received 
that  dredge  be  sent  to  Mabou,  N.S.,  and  on  24th  May  the  dredge  left  Pictou  for  that 
place,  arriving  on  25th. 

Work  was  commenced  next  day  and  at  the  end  of  the  year  was  in  progress,  at 
which  time  a  further  quantity  of  6,930  cubic  yards  of  sand  had  been  removed, 
improving  and  deepening  the  work  of  last  season. 
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The  total  quantity  removed  by  this  dredge  during  the  year  was  30,150  cubic  f 
yards,  costing  39-336  cents  per  cubic  yard. 

''•  NEW  DOMINION." 

On  1st  July  the  above  dredge  was  at  work  on  the  Kennebecassis  Eiver,  King's 
County,  N.B.,  at  Perry's  Point,  remaining  till  13th  September,  when  Lamb's  Poin 
was  taken  up  on  the  other  side  of  the  bridge  up  the  river.  The  work  consisted  ii 
deepening  and  straightening  the  channel  of  the  river  at  these  places. 

At  Perry's  Point  by  13th  September,  a  cut  420  feet  long  by  50  feet,  and  14  fee 
deep,  up  to  and  through  the  western  draw  of  the  bridge,  was  made;  also  one  cut  70( 
feet  long  by  45  and  12  feet  deep  at  the  point,  and  a  second  cut  250  feet  by  100  wid(| 
in  front  of  where  it  is  proposed  to  build  a  wharf;  also,  a  basin  20  by  40  feet  at  uppe;| 
side  and  20  b}^  60  feet  at  lower  side  of  proposed  wharf  for  swinging  vessels,  a  furtheij 
quantity  of  27,020  cubic  yards  of  sand  and  mud  being  removed. 

At  Lamb's  Point  from  14th  September  till  11th  November,  19,110  cubic  yard; 
of  gravel,  clay,  mud  and  sand  were  removed,  in  making  a  cut  1,100  feet  long,  45  wid*' 
and  12  feet  deep.  The  season  getting  late  the  dredge  was  ordered  into  winter  quari 
ters  at  St.  John,  N.B.,  on  the  11th  November. 

During  the  winter  the  engine,  boiler,  machinery  and  scows  were  examinedj 
repaired  and  made  ready  foj*  work.  j 

In  the  spring  the  dredge  commenced  work  at  Hampton,  Kennebecassis  River 
King's  County,  N.B.,  and  after  being  made  ready  and  coal  supplied  it  was  towed  oi 
16th  May  to  the  place  named. 

The  work  at  Hampton  was  deepening  the  channel  over  a  length  of  760  feet,  41 
feet  wide,  to  a  depth  of  8  feet,  9,380  yards  being  removed. 

The  water  getting  too  low  for  further  work  there  the  dredge  was  removed  t( 
Lamb's  Point  and  resumed  the  work  of  deepening  the  channel  at  that  place,  conti 
nuing  till  the  end  of  fiscal  3^ear  when  a  cut  200  feet  long,  45  wide  and  12  feet  deep 
had  been  made,  and  3,815  cub.  yards  of  material  removed,  principally  sand  and  mud 

The  total  quantity  removed  during  the  year  was  59,325  cub.  yards,  at  a  cost  o 
13-913  cents  per  cubic  yard. 

"  PRINCE    EDWARD." 

At  the  begiiming  of  the  fiscal  year  the  dredge  "Pj'ince  Edward"  was  operating 
at  Gauthier's  Creek  North  Eustico,  Queen's  Co.,  P.  E.  Island,  and  continued  workuntii 
17th  September  when  orders  were  given  for  its  j'emoval  to  Cascumpec,  Albertonj 
Prince  Co.,  P.  E.  Island.  \ 

The  dimensions  of  the  work  at  Gauthier's  Creek,  North  Rustico,  are  461  yardj 
in  length,  64  feet  wide,  11  feet  deep  at  L.  W.  springs.  A  cut  from  main  channel  ;j 
distance  through  fiats  towards  said  creek  and  improving  main  channel.  The  quantity 
removed  was  17,847  cub.  yards,  principally  clay,  sand  and  mud.  I 

After  some  delay  on  account  of  storms  the  dredge  was  towed  to  Cascumpecj 
arriving  3rd  October.  The  work  there  was  the  removal  of  1,157  yards  blasteclj 
sandstone  rock  from  the  bar  at  entrance  of  harbour.  .  \ 

On  8th  November,  it  being  found  too  late  in  the  season  to  continue  work,  th| 
dredge  and  scows  were  prepared  for  towing  to  winter  quarters  at  Duck  Creek.  Thl 
engine,  boiler,  machinery  and  scows  were  examined  and  placed  in  working  order, ; 
new  ci-ane  was  contracted  for  and  completed  by  the  end  of  June.  "  j 

The  total  quantity  removed  during  the  year  was  19,004  cubic  yards,  at  a  costo 
4()-537  cents  per  cubic  yard. 

"  GEO.    MCKENZIE." 

On  1st  July  this  dredge  was  at  work  improving  the  channel  at  Big  Tracadie 
Antigonish  Co.,  N.  S.,  continuing  there  till  24th  of  that  month,  removing  a  furthe 
quantity  of  5,070  cubic  yards  of  clay  and  gravel.  The  dimensions  of  the  work  ar 
750  feet  in  length  bv  200  in  width  at  inneV  end  and  170  feet  at  outer  end,  where  th' 
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lijinnel  was  only  30  feet  wide  befoi'e  the  dredging  commenced,  giving  a  depth  of  7 
feet  at  L.  W.  springs. 

At  Tatamagoiiche,  Colchester  County,  N.  S.,  which  place  the  dredge 
reached  30th  July,  work  wan  under  way  by  4th  August,  and  closed  12th  September, 
ind  consisted  in  makin.uj  a  basin  in  front  of  Patterson's  wharf,  360  feet  long,  160  feet 
wide  at  outer  end  and  80  feet  at  inner  end,  7  feet  deep  L.  W.  S  ;  a  channel  378 
feet  by  30  feet,  up  to  Campbell's  wharf,  and  from  the  forks  to  Campbell  and  Patter- 
son's basin  a  channel  376  feet  by  45,  the  total  quantity  excavated  being  7,755  cubic 
jrards  of  mud  and  clay. 

Orders  were  given  for  the  dredge  to  proceed  to  Cheticamp,  Inverness  County, 
N".  S.  After  detention  on  account  of  storm  that  place  was  reached  and  work 
commenced  22nd  September  and  continued  till  7th  November,  when  the  dredge  was 
placed  in  winter  quarters. 

During  the  winter  repairs  were  made  to  engines,  boiler,  machinery  and  scows, 
ind  on  3rd  June  the  dredge  resumed  work  at  Cheticamp  widening  and  deepening 
:he  channel,  the  dimensions  of  work  being  a  cut  along  side  of  former  channel  1.100 
eet  long  by  40  wide,  14  feet  deep  L.  W.  springs,  where  the  depth  before  dredging 
•anged  from  8  to  12  feet  deep. 

Up  to  the  close  of  the  fiscal  year  the  quantity  of  kelp,  seaweed  and  sand 
•emoved  was  8,655  cubic  yards,  and  the  work  is  being  further  prosecuted. 

The  total  quantity  removed  by  this  dredge  during  the  year  is  21,480  cubic  yards, 
ii  a  cost  of  43*070  cents  per  cubic  yard. 

"  The  challenge." 

On  the  2nd  July,  1890,  the  dredge  ''Challenge"  and  plant  was  working  at 
vincardine,  Ont.,  removing  an  accumulation  offsand  in  the  basin  and  along  the 
ners.  Two  cuts  were  made  along  the  north  pier,  one  1,385  feet  long,  25  feet  wide, 
xtending  from  the  bridge  to  the  outer  end  of  pier,  and  a  second  cut  800  feet  long, 
!5  feet  wide,  from  the  basin  to  outer  end  of  pier  to  a  depth  of  13  feet  in  the  basin 
nd  16  feet  between  the  piers.  One  cut  was  also  made  along  west  side  of  harbour, 
00  feet  long,  and  one  cut  along  south  side  285  feet  long,  to  a  depth  of  13  feet. 
7,460  cubic  yards  of  ordinary  sand  and  mud  was  removed. 

The  plant  left  Kincardine  on  the  21st  August  for  Port  Albert,  but,  owing  to  the 
xtreme  high  winds,  had  to  put  into  Goderich  for  shelter,  and  only  began  operations 
t  Port  Albert  on  the  25th  and  worked  there  up  to  the  30th  September,  making  a 
hannel  through  a  sand  bar  which  had  formed  between  the  piers.  One  cut  was 
nade  500  feet  long,  25  feet  wide  and  10  feet  deep,  removing  4,860  cubic  yards  of 
rdinary  sand,  gravel  and  clay. 

Owing  to  the  prevailing  high  winds  and  exposed  position  of  this  harbour,  caus- 
ng  great  loss  of  time,  opei-ations  at  this  place  were  discontinued  and  the  dredge 
aken  to  Meaford,  Ont.,  beginning  work  there  on  the  9th  October  on  a  bar  at  the 
nside  of  breakwater  on  end  of  west  pier,  making  one  cut  200  feet  long,  and  one 
75  feet  long,  leaving  a  channel  45  feet  wide,  with  a  depth  of  15  feet  at  low  water. 
lIso  made  two  cuts  on  west  side  of  basin.  One  475  feet  long,  and  one  275  feet, 
3  feet  deep,  4,320  cubic  yards  of  clay,  hard-pan  and  clay  being  removed. 

On  the  24th  October,  the  plant  was  towed  to  Collingwood,  Ont.,  and  laid  up  for 
tie  winter. 

In  the  spring  of  1891,  the  plant  was  taken  to  Meaford,  Ont.,  and  commenced 
perations  there  on  the  20th  Ma}^  deepening  the  channel  between  the  piers, 
nd  worked  there  up  to  the  8th  June,  when  the  plant  was  ordered  to  Owen  Sound, 
3  remove  a  sand  shoal  at  the  outer  range  light,  and  worked  there  until 
;ie  20th,  making  one  cut  600  feet,  and  one  300  feet  long,  leaving  a  channel 
50  feet  wide,  with  16  feet  of  water  at  outer  light.  The  material  removed 
insisted  of  3,360  cubic  yards  of  ordinary  sand.  Operations  were  resumed  at 
[eaford  on  the  22nd  June,  and  continued  up  to  the  close  of  the  fiscal  year,  making 
cut  675  feet  long  and  25  feet  wide,  to  a  depth  of  15  feet.  200  feet  of  this  cut  was 
one  last  autumn,  but  owing  to  the  loose  nature  of  the  deposit,  had  filled  up  again 
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to  a  considerable  extent.  5,940  cubic  yards  of  hard-pan  and  gravel  were  removed, 
roaking   a  total  of   10,260  cubic  yards  removed  at  this  place  during  the  fiscal  year. 

During  the  winter  of  1890-91,  the  dredge  and  tug  were  overhauled  and  repaired 
at  the  dry  dock,  Collingwood.  A  thorough  repair  was  also  given  to  theboiler  of  the 
tug.  This  plant  is  now  in  fair  condition,  except  the  hull  of  the  tug,  which  will 
require  rebuilding  at  an  early  date. 

The  total  quantity  removed  by  the  "  Challenge  "  during  the  year  is  35,940  cubic 
yards  ;  cost,  21^^  cents  per  cubic  yard, 

"  NIPISSING." 

On  the  2nd  July,  1890,  this  dredge  was  working  at  Lachine,  Que.,  making  three! 
cuts  in  front  of  the  local  wharves,  one  cut  168  feet  long,  one  cut  200  feet  long,  and! 
one  cut  378  feet  long,  to  a  depth  of  8  feet;  2,385  cubic  yards  of  mud,  clay  and  stone, 
and  boulders  being  removed. 

The  plant  was  next  towed  to  Beauharnois  on  the  16th  July,  and  commenced 
work,  digging  up  old  piers  and  ci-ibwork  and  deepening  channel  in  front  of  the 
village  wharves  to  10  feet,  removing  12,060  cubic  yards  ot  clay,  clay  and  stone  and 
boulders. 

On  the  25th  August,  the  plant  was  towed  to  Shoal  No.  4  (near  Goose  Island). 
Ottawa  Eiver,  and  woi'ked  there  up  to  the  close  of  navigation,  making  two  cute 
2,530  feet  long  and  25  feet  wide,  and  one  cut  800  feet  long  and  25  feet  wide  to  as 
depth  of  10  feet.  j 

The  materials  removed  consisted  of  15,915  cubic  yards  of  ordinary  sand,  mixed 
with  sawdust. 

On  4ih  JS"ovember,  the  plant  was  towed  to  Ottawa,  and  laid  up  for  the  winter 
in  the  Eideau  Canal  basin. 

After  the  usual  outfitting  and  repair  in  the  spring  of  1891,  the  dredge  and  plant 
was  taken  to  the  Lake  of  Two  Mountains,  on  25th  May,  and  commenced  work  on 
the  clay  shoal  below  Jones  Island,  and  worked  there  until  the  6th  June,  when  the 
plant  was  removed  to  fSte.  Placide,  making  two  cuts  along  east  side  of  wharf,  112 
feet  long,  to  a  depth  of  8  feet,  removing  1,590  cubic  yards  of  hard-pan  and  boulders. 

Considerable  delay  was  caused  at  this  place  by  the  breaking  of  the  dredge 
machinery  owing  to  the  hard  digging. 

On  the  25th  June,  the  dredge  resumed  work  on  the  shoal  below  Jones  Islandi 
and  worked  there  up  to  close  of  the  fiscal  year,  removing  2,460  cubic  yards  of  clayt 

This  plant  is  in  good  condition  and  will  require  very  little  expenditure  for  some! 
years  beyond  ordinary  repairs.  | 

The  total  quantity  removed  by  the  "  Nipissing  "  during  the  year  is  34,410  cubic} 
yards,  at  a  cost  of  20y'\y  cents  per  cubic  yard. 


'^  The  Ontario. 


On  the  2nd  July,  1890,  the  dredge  '*  Ontario  "  and  plant  was  finishing  work  at 
Bowmanville,  Ont.,  removing  780  cubic  yards  of  ordinary  sand.  Completed  work 
there  on  the  3rd  and  to^^ed  to  Frenchman's  Bay  (Pickering,  Ont.)  ;  commenced  work 
on  the  4th  and  continued  there  up  to  the  5th  August,  making*  two  cuts  between  the 
piers  out  to  deep  water,  775  feet  long,  50  feet  wide  and  12  feet  deep.  Also  belled  ofij 
one  side  of  channel  running  from  piers  to  elevator  at  the  wharf  and  removed  an  oldj 
sunken  pier  which  was  a  gi'cat  obstruction  to  vessels,  and  removed  12,000  cubic! 
yards  of  sand,  mud  and  gravel.  j 

The  plant  was  next  taken  to  Whitby,  Ont.  Commenced  operations  there  on  the 
9th  August,  making  two  cuts  through  the  harbour  on  the  east  side  of  west  pier,  9751 
feet  long,  50  feet  wndo,  to  a  depth  of  12  feet.  Also  belled  ofl:'  inner  end  of  cuts  in 
front  of  lumber  dock,  removing  9,930  cubic  yards  of  sand. 

Considerable  delay  was  caused  here  owing  to  the  high  winds  and  heavy  sea. 

On  the  2nd  September  the  dredge  and  plant  was  towed  to  Shannonville,  and} 
commenced  work  on  the  6th  on  a  bar  at  the  mouth  of  the  Shannon  River,  making  two 
cuts  1,270  feet  long,  50  feet  wide,  to  an  average  depth  of  lU  feet.  Also  made  one 
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^ut  through  first  bend  in  tlie  river  200  feet  long,  by  25  feet  wide,  removing  13,830 
cubic  yards  of  chiy,  sand,  mud  and  gravel. 

A  considerable  quantity  of  sawdust  and  logs   were  also  removed   at  this  place. 

The  plant  left  Shannonville  tor  Ti-enton  on  the  15th  October,  arrived  there  on 
the  17th,  and  commenced  work  on  the  new  channel  thi-ough  a  shoal  Ijetween  the 
town  of  Ti'enton  and  the  Murray  Canal,  made  one  cut  1,050  feet  long,  25  feet  wide 
at  bottom,  and  giving  a  depth  of  8 J  feet  at  low  water,  and  removed  5,000  cubic 
yards  of  clay,  mud,  boulders  and  gravel. 

On  the  13th  November,  at  the  close  of  navigation,  the  plant  left  Trenton  and 
arrived  at  Belleville  on  the  Itih  where  it  was  laid  up  for  the  winter. 

In  the  spring  of  1891,  the  plant  was  towed  to  Trenton  and  resumed  operations 
on  the  16th  May,  cutting  new  channel  through  the  shoal  and  worked  there  up  to  the 
10th  June,  when  the  plant  was  taken  to  Picton,  Ont.,  and  placed  on  the  dry  dock 
where  a  thorough  caulking  and  repair  was  given  to  the  hulls  of  dredge,  tug  and 
both  scows.  On  the  27th  June,  the  plant  was  towed  back  to  Trenton,  and  worked 
there  up  to  close  of  the  fiscal  year,  removing  5,225  cubic  yards  of  clay,  gravel, 
boulders  and  mud,  making  a  total  of  10,225  cubic  yards  of  material  taken  out  at  this 
place  during  the  fiscal  year. 

One  new  scow  was  added  to  this  plant  during  the  season  and  the  general  condi- 
tion of  the  dredge  and  tug  is  good. 

The  total  quantity  removed  by  the  ''Ontario  "  during  the  year  is  46,765  cubic 
yards,  at  a  cost  of  18^^^  cents  per  cubic  yard. 

"  THE    QUEEN." 

On  the  2nd  July,  1890,  this  dredge  was  working  on  the  north  branch  of  the 
Eideau  Eiver  at  Kemptville,  Ont.,  making  a  channel  and  basin  in  front  of  proposed 
wharf  to  join  channel  to  Eideau  Canal  to  a  depth  of  7  feet,  removing  2,575  cubic 
yards  of  clay,  mud,  hard-pan  and  boulders. 

The  plant  was  taken  to  the  Ottawa  Eiver  on  the  17th  September  and  commenced 
work  on  Shoal  No.  1,  three  miles  below  the  City  of  Ottawa,  and  worked  there  up  to 
the  close  of  navigation,  making  one  cut  2,400  feet  long,  and  one  cut  1,250  feet  long, 
to  a  depth  of  10  feet,  removing  12,372  cubic  yards  of  ordinary  sand. 

On  the  3rd  November,  the  close  of  navigation,  the  plant  was  towed  to  Ottawa 
and  laid  up  for  the  winter  in  the  Eideau  Canal  basin. 

After  the  usual  outfitting  and  repair,  the  plant  left  Ottawa  on  the  23rd  May,  1891, 
and  was  towed  to  Yamaska  Eiver,  where  it  commenced  work  in  the  channel  above 
the  lock  on  the  30th,  making  two  cuts  of  625  feet  long,  to  a  depth  of  7  feet,  and  one 
cut  below  the  lock  875  feet  long,  to  the  same  depth,  removing  7,744  cubic  yards  of 
ordinary  sand,  fine  sand  and  clay. 

The  plant  was  still  working  there  at  the  close  of  the  fiscal  year. 

Owing  to  the  hard  digging  at  Kemptville,  considerable  repairs  were  required 
and  given  this  dredge  during  the  past  winter.  The  plant  is  now  in  a  fair  condition, 
except  the  boiler  of  the  tug  "  Sensation  "  (tender  for  this  dredge)  which  is  very  old, 
requiring  frequent  repair  and  curtailing  of  the  steam  pressure.  A  new  boiler  is 
absolutely  necessary. 

The  total  quantity  removed  by  the  "Queen"  during  the  year  is  22,691  cubic 
yards,  at  a  cost  of  333V  cents  per  cubic  yard. 

"  ST.  LOUIS." 

On  the  2nd  July  1890,  this  dredge  was  working  in  conjunction  with  the  dredge 
''Queen"  at  Kemptville,  Ont.,  dredging  a  basin  in  front  of  proposed  wharf  to  a  depth 
of  7  feet,  and  remained  there  up  to  2nd  August,  removing  3,000  cubic  yards  of 
clay  and  ordinary  sand. 

The  plant  was  next  towed  to  the  Lake  of  Two  Mountaiewfe^e.,  and  commenced 
work  on  the  shoal  below  Jones  Island,  making  one  cut  l.^mieel  longj^25  feet  wide 
and  10  feet  deep,    removing  5,450  cubic  yards  of  sand.         '^' ^^  ^^'^s/^ 
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On  the  25th  October  the  plant  was  towed  to  Ottawa,  and  laid  up  for  the  winte: 
in  the  canal  basin. 

This  dredge  having  been  built  for  special  work  on  the  St.  Louis  feeder,  was 
found  to  be  too  small  for  lake  and  river  service,  consequently,  during  the  spring  o 
1891,  a  complete  new  hull  was  built,  and  a  thorough  overhaul  given  to  th< 
machinerv,  after  which  the  plant  was  taken  to  Trenton,  Ont.,  to  work  in  conjunctioi 
with  the  dredge  "  Ontario,"  on  the  new  channel  through  shoal  between  the  town  o 
Trenton  and  the  Murray  Canal,  and  worked  there  up  to  the  close  of  the  fiscal  year 
making  9J  feet  of  water,  and  removing  1,125  cubic  yards  of  mud.  ; 

The  dredge  and  scows  are  in  good  condition,  but  the  hull  of  the  tug  "Davis'! 
(tender  for  this  dredge)  is  in  a  very  unreliable  condition,  and  will  require  rebuild! 
ing  at  an  earl}^  date.  I 

The  total  quantity  removed  by  the  ''St.  Louis"  during  the  year  is  9,575  cubi( 
yards,  at  a  cost  of  74^0^  cents  per  cubic  yard. 

THE    "WINNIPEG."     . 

Dredging  operations,  at  the  mouth  of  the  Eed  River,  commenced  1st  July,  anc 
ceased  at  the  middle  of  November.  | 

The  quantity  of  material  removed  during  the  season  has  been  fairly  satisfactory! 
but  the  work  done  in  the  lake  at  the  mouth  of  the  Red  River  was  not  so,  owing  t(| 
constant  high  winds.  In  fact,  work  in  the  lake  had  to  be  abandoned.  The  dredg(j 
was  moved  into  the  river,  and  did  very  necessary  work  in  widening  the  channel  neail 
what  is  known  as  Salimony's  channel,  where  the  water  is  very  shallow.  ! 

The  lake  boats  had  no  difficulty  in  making  the  mouth  of  the  river  through  thd 
channel  as  dredged,  during  the  roughest  weather  experienced. 

The  plant  was  placed  for  the  winter  at  the  head  of  the  west  slough,  near  West 
Selkirk.  Owing  to  the  dredge  leaking  near  the  anchor  timbers,  it  was  necessary  tcj 
haul  her  out  in  readiness  for  repairs,  which  were  done  this  spring.  j 

The  total  quantity  of  material  removed  amounts  to  45,420  cubic  yards,  costing) 
26J  cents  per  cubic  yard.  ! 

The  plant  is  in  every  way  in  thorough  repair.  i 

THE    "PRIESTMAN." 

During  the  beginning  of  the  season  1890,  the  outer  end  of  the  channel  of  th( 
White  Mud  River  had  somewhat  filled  in,  and  the  dredge  was  set  to  work  early  ii 
August,  giving  5  feet  of  water  throughout.  Work  was  then  commenced  widening 
the  mouth  of  the  channel  to  give  a  width  of  300  feet  at  the  entrance. 

The  quantity  of  matei-ial  removed  during  the  season  has  not  been  satisfactory; 
owinii:  to  constant  high  winds. 

The  material  dredged  is  principally  stiff  clay  and  a  small  amount  of  quicksand 
Operations  ceased  in  the  middle  of  November,  and  the  plant  was  put  into  wiutei| 
quarters  at  the  mouth  of  the  river.  j 

The  quantity  of  material  removed  amounts  to  7,347  cubic  yards,  at  a  cost  of  73J 
cents  per  cubic  yard.  i 

During  the  year  necessaiy  repairs  were  made  to  the  dredge  and  tug,  but  thel 
former  is  veiy  much  out  of  repair  and  needs  overhauling.  | 

THE  "  PACIFIC."  j 

During  the  past  fiscal  year  the  "  Pacific  "  was  engaged  in  widening  and  deepening 
the  entrance  to  Victoria  harbour,  abreast  of  Shoal  Point,  with  satisfactory  results] 

From  .luly  to  the  end  of  April  22,130  cubic  yards  of  material  were  removed^ 
consisting  of  mud  and  shingle.  j! 

During  the  past  year  numerous  and  necessary  repairs  were  eff'ected  to  thelj 
dredge  and  attendant  vessels,  and  the  plant  is  now  in  good  workinsj  order. 
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THE    " SAMSON. 

The  snag-boat  "  Samson  "  was  employed  during-  the  year  in  removin<^  the  snags 
from  the  channel  of  the  Fi-aser,  and  also  in  seeing  that  the  buoys  marking  the  channel 
across  the  sand  heads  were  in  their  proper  places. 

During  the  past  yDar  the  "  Samson  "  lifted  and  placed  ashore  121  snags,  which 
were  obstructing  navigation  and  interfering  with  the  salmon  nets. 

Various  necessary  repairs  were  made  to  the  hull  and  machinery,  and  the  plant 
put  in  good  ordei-. 


DREDGING  PLANT. 
The  dredging  plant  belonging  to  the  Department  is  as  follows : — 
In  the  Maritime  Provinces. 

The  steam  hopper  dredge  '^  St.  Lawrence. 

do  do  "  Canada." 

The  dipper  dredge  ''  New  Dominion,"  and  8  scows, 
do  ''  Prince  Edward,"  and  6  scows. 

do  *'Geo.  McKenzie,"  5  scows  and  1  water  scow.     Also  five  old 

scows  belonging  to  the  lost  dredge,  "Cape  Breton." 
One  stone  scow,  boiler,  engine,  derrick  and  grips. 

In  Quebec. 

The  dipper  dredge  "  Queen,"  2  scows  and  tug  "  Sensation." 
do  "  Nipissing,"  2  scows  and  tug  ''  Ottawa." 

do  "  St.  Louis,"  2  scows,  living  scow  and  tug  "Davis." 

The  sand  dredge  "Octopus." 

Stone  lifters,  Nos.  1  and  2. 

Ship  Channel,  River  St.  Lawrence. 

Six  elevator  dredges,  tugs  "John  Pratt,"  "St.  James,"  "St.  Francis,"  "St. 
Paul,"  "C.  J.  Brydges,"  "Minnie  Parsons,"  "  Delisle,"  thiee  stone  lifters,  two  coal 
barges,  one  stone  ship,  twelve  dump  scows  of  eighty  yards  capacity,  five  scows  of 
150  yards  capacity,  one  sounding  scow  and  two  flat  scows. 

In  Ontario. 

The  dipper  dredge  "  Challenge,"  2  scows  and  tug  "  Trudeau." 
do  "  Ontario,"  2  scows  and  tug  "  Sir  John." 

In  Manitoba. 

Dredge  "Winnipeg,"  tug  "  Sir  Hector"  and  two  scows  and  one  coal  barge. 
Dredge  "  Priestman,"  lug  "  Victoria  "  and  two  scows. 

In  British  Columbia. 

The  elevator  dredge  "  Pacific,"  scows  and  tug  "  Princess." 
The  snag  boat  "  Samson." 
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PUBLIC  WORKS 

Statement  showing  Classification  of  Cost  of  Dredging  on  Ship  Channel 


Vessel. 


Dredge  Xo;  8 

Proportion  of  tug  service.. 

Dredge  No.  11 

Proportion  of  tug  service.. 

Dredge  No.  12 

Proportion  of  tug  service,. , 

tDredge  No.  13 

Proixjrtion  of  tug  service. . 

Stone  Lifter  No.  2 

Proportion  of  tug  service.. . 

Stone  Lifter  No.  3 . 

Proportion  of  tug  service.. . 

*DredgeNo.  8 ,, 

*Tug  "St.  Paul" 

*Tug  "C.  J.  Brydges".... 


Totab 


Fuel. 


$    cts. 

1,416  19 

1,215  90 

2,213  16 

1,522  52 

1,483  89 

1,274  47 

3,168  79 

1,787  94 

15  30 

12  62 

444  04 

531  09 


Wages 


Board. 


15,085  91 


$    cts. 

2,483  211 
1,640  50 
3,636  74! 
2,054  19! 
2,297  08 I 
1,719  781 
3,723  22 
2,413  34 

fl56  20 

16  771 

1,991  951 

716  55! 


i    cts. 

808  96 
656  20 

1,161  77 
821  69 
801  67 
687  82 

1,263  46 

964  92 

13  67 

6  80 

730  33 

286  62 


Stores 
Materials.!  ^^P^^^«- 


General 


$    cts.i        $    cts. 


22,849  53      8,203  91 


295  90 
270  20 
508  54 
338  34 
128  01 
284  69 
877  67 
398  12 
117  37 
3  33 
704  50 
119  66 


4,046  33 


656  85 
3,226  60 

821  67 
568  79 
688  48 
3,165  78 
964  92 

6  81 
1,006  79 

286  62 


General 
Expenses. 


Salaries 
and  office 
Expenses. 


11,393  31 


$    cts. 

2,639  45 
2,335  30 
5,668  36 
2,924  20 
2,784  60 
2,447  72 
6,434  24 
3,433  98 
159  57 
24  31 
2,572  66 
1,020  03 


32,444  32 


$    cts. 

554  81 
482  50 

1,191  46 
604  17 
585  39 
505  6^ 

1,352  3c 

709  5C 

33  5- 

5  a 

540  7 

210  7;1 


6,775  9 


Fitting  out  and  repairing  vessels  now  used  in  the  Montreal  Harbour. 
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OF  CANADA. 

between  Montreal  and  Quebec  for  the  Fiscal  Yeai-  ended  30th  June,  1891. 


No.  1 
Stone 
Lifter 
S.Tvice. 

Rejjairs 

not 
Charged 

to 
Dredging. 

Total  Cost. 

Total  Cost 

including 

Tug  Service. 

Number 

of 

Working 

Days. 

Cost 
jier 
Day. 

Number 

of 

Cubic 

Yards. 

Cost  per  CuV)ic  Yard. 

*    ets. 
183  24 

$     cts. 

*     cts. 

8,381  70 

7,257  45 

17,835  79 

9,08()  78 

8,832  45 

7,008  04 

20,200  04 

10,072  72 

495  (>5 

75  71 

7,991  02 

3,171  32 

2,422  75 

331  20 

403  12 

$    cts. 


$     cts. 

$    cts. 

229  ie 

15,039  21 
20,922  57 

119 

131  42i 

40,401 

38  05 
46  68 

28  58 

149 

180  mi 

60,254 

183  02 

10,441  09 

119 

138  16 

57,510 

•'14  55' 



30,872  70 

175 

170  414 

57,032 

54  15 

571  30 



21 

27  20 

Assisting      Dredge     at 
Levis. 

1 

11,102  34 

2,422  75 

331  20 

403  12 

154 

72  48i 

3,431 

3  25 

2,422  75 

331  20 

403  12 

......... 

! 

809  97 

3,217  07 

104,826  40 

104,820  40^ 

! 

t  Cost  per  cubic  yard  greatly  increased  by  work  done  at  Levis  Ferry  wharf  in  18  H. 
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55  Victoria. 

Sessional 

Papers  (No,  8 

) 

A.  189^1 

Details  of  Dredging  in  the  Maritime  Province; 

Locality. 

County. 

New  Brun 

f 

ICK. 

i 

Dredge. 

Quantity. 

Costo 

each 

Work 

Total  Cost, 

"  ^friw  DniTiininn' 

Perry  s  Point 

Kings  ....    

do        

do    

C.  yds. 

27,020 
22,925 

9,380 

•S    cts. 

3,759  31 
3,189  65 
1,305  08 

^       ct 

Hampton 

Alabou 

8,254  0-1 

1 

''  C'sinarJa 

Inverness 

Market  Wharf  Pictou     

Pictou 

do     

j 

Dwyer's  Wharf  Pictou 

Gauthier's  Creek 

Cascunipec 

Market  Wharf  Pictou 

Point  du  chene 

Weymouth 

Richibucto 

Tracadie 

Tatamagouche 

Cheticamp 

Prince 



Westmeac 
Digby... 
Kent 

Antigonis 
Colchester 
Inverness 

35,950 

"  "i^sis" 

11,693  92 
427  io' 

h 

.    . 

12,121 '6; 

i 

96,588 

20,375  06 

20,375  0 

Dredge. 

New  Brun 

1 
1 

swicK.                      Nova  Scotia. 

Quantity. 

Cost.              Quantity.    : 

1 

Cost. 

1 

j 

"  New  Dominion" 
"Canada "...    .     . 
"  Prince  Edward  " 
"St.  Lawrence".  . 
"  (ieo.  McKenzie*" 

C.  yds. 
59,325 

$      cts. 
8,254  04 

C.  yds. 

$     ct 

30,150 

11,860  0J| 

37,263 

12,121  02 

10,068 
21,480 

3,274  9S 
9,251  61 

96,588 

20,375  06 

61,698 

24,386  5: 

12: 
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:)5  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1802 


lor  the  Year  ended  30th  June,  1891. 


Nova  Scotia. 


1  ,»nantity. 


(\  yds. 


}7,H30 

1,800 

720 


0,i>80 
"88' 


0,070 
7,755 
8,655 

61.698 


Cost  of 
Work. 


$       cti- 


10,868  76 
708  05 
283  22 


3,246  31 

""28'62 


Pkinck  Edwahd  Island. 


Cost  of      I 
Total  Cost.  '  (Quantity.  each         !  Total  Cost. 

Work.       i 


$       cts. 


C.  yds. 


$     cts.;     $     cts. 


(Quantity 

by  j  'i\)tal 

each  Exi)en(liture. 

Dredge.        I 


C.  yds, 


59,325 


>»      cts. 


8,2.54  04 


11,860  03 


17,847 
1,157 


3,274  93 


2,183  69 
3,340  14 
3,727  78 


24,386  57 


9,251  61 


24,386  57 


19,004 


8,.S05  50 
538  42 


,843  92 


30,1.50 
19"  004 


11,860  03 
8,843' 92" 


^,843  92  8,843  92 


47,331 


21,480 


17,290 


15,395  95 


9,2.51  61 
.53,605  55 


Prince  Edward  Island. 


Total  Quantity. 


'  .hiantity. 

Cost. 

C.  yds. 

$      cts. 

19,004 

8,843  92 

19,004 

1 

i 
1 

i 
1 

8,843  92 

Expenditure 
Dredging. 


C.  yds. 


59,325 
30,150 
19,004 
47,331 

21.480 


177,290 


.$   cts. 

7,585  29 
10,899  11 

8,127  35 
14,148  53 

8,502  01 


Superinten- 
dence. 


^      cts. 

668  75 
960  92 
716  57 
1,247  42 
749  60 


49,262  29  4,343  26 


Total. 
Expenditure. 


$      cts. 

8,254  04 
11,860  03 

8,843  92 
15,395  95 

9,251  61 

53,605  55 


Cost  per 
Cubic  Yard. 


§     cts. 

0  13-913 
0  39-336 
0  46  537 
0  32 -.528 
0  43  070 


0  30-23 
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55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


Statement  showing  the  material  removed  at  diiferent  localities,  the  Total  Annual 
Expenditure  on  each  Dredge,  and  the  Average  Cost  per  Cubic  Yard,  for  Fiscal 
Year,  1890-91. 

DREDGE    "WINNIPEG." 


Date. 


Localities. 


June  and  July,  1890. 


.  West  Selkirk,  Red  River,  for  Drake  ct  Co 

1  do  do  do  

1  do  do  for  Capt.  Robinson   

iMouth  of  Red  River,  Lake  Winnipeg. . .  .(sand  and  clay) 
do  do  


August,  1890. 


i  Mouth  of  Red  River,  Lake  Winnipeg . 
i  do  do  . 

iSalamony's  channel 

I  do  


September,  1890. 


Salamony's  channel, 
do 
do 
do 


Clay. 


cu.  yds. 

3,000 
8,600 
3,060 
3,180 
4,080 


Total 


3,960 
4,620 
3,360 
3,360 

3,960 
3,480 
3,360 
2,400 


SUMMARY. 

Material  removed  at  West  Selkirk 9,660  cubic  yards. 

do  at  mouth  of  Red  River.  .. .  15,840        do 

do  at  Salamony's  channel 19,920        do 


Total 45,420 


do 


E.xpenditure  for  1890-91 . . ,  $12,119.62 

Cost  per  cubic  yard 0 .  26^ 


Totals. 


cu.  yds. 

16,920 

15,300 

13,200 
45,420 


DREDGE  "PRIESTMAN.' 


Date. 


Localities. 


Clay. 


Sand, 
Ordinary. 


June  and  July,  1890 iMouth  of  White  Mud  River,  Lake 


August,  1890 

Sept.  and  Oct()l>er,  1890 

Totals 


Manitoba . 
do 
do 
do 
do 
do 
do 
do 
do 
do 


62 


298 
685 


642 
430 


%S45 


2,462 


708 
788 
712 

.585' 


458 
578 
856 


4,685 


Mud. 


200 


200 


124 


E.xpenditure  for  1890-91,  $5,369.94.     Cost  of  removing 
material  per  cubic  yard,  73  cents. 

^^Sand  and  clay. 

[18)1]  ■ 


Totals. 


yd. 

770 

788j 

1,010 

585 
642 
888! 
578j 
1,050 
34r 


7,347 


1)5  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


)bbdqe  Statement  showing  Material 
Expenditure  on  each  Dredi^e 
DRElXiE  ' 

removed  at  different  local  it 
and  Average  Cost  per  cubi 
'CHALLENC^K" 

.66,  Total  Annual 
c  yard. 

Loc'sitiou. 

Hard 
Pan. 

Boulders. 

(iravel. 

Clay. 

Clay 

and 

Stone. 

Sand, 
Ordinary. 

Sand, 
Fine. 

Mud. 

Totals. 

16,020 
2,760 

1,440 

■ 

17,460 

'ort  A.lbert 

1,860 
300 

240 
660 



2,460 

4,860 

leaford 

>wen  Sound 

Total  

6,840 

10,260 

3,360 

3,360 

6,840 

2,160 

900 

2,460 

22,140 

1,440 

35,940 

Tc 

tal  annual 

expenditi 

jre,  $7,67 

6.64. 

Cost  per  cubic  yard,  21x'7t  cents. 

DREDGE 

"  NIPISSING. 

" 

938 
1,868 

510 
2,595 

1        937 

2,385 

ieauharnois 



7,597 

1 

12,060 

15,915 

1.5,915 

It  Placide 

615               975 



.    ...  1 

1,.5!K) 

2,460 

2,460 

Total 

615           3,781 

10,057 

3,105 

15,915 

'        937 

34,410 

Total  annual  expenditi 

ire,  $7,183.09.     Cost  per  cubic 

yard,  20^*^  cents. 

DREDGE 

"ONTARIO.' 

' 

iowmanville 

780 

10,230 

9,930 

600 

"'"660' 

780 



i     1,110 



12,000 
9,930 

.Vhitby 

!     ' 

2,235 

10,335 
2,607 

660 
2,040 

13,830 
10,225 

Trenton 

2,701  i     2,877 



Total 

2,701  ;     6,222 

12,942 

21,540 



3,360 

46,765 

Total  annual  expenditure,  $8,527.36. 

Cost  per  cubic  yard,  18ji5  c 

ents. 

DREDGE  "QUEEN." 

(iemptville 

)ttawa  River 

264 

817 



394 

725 

375 


2,575 

12,372 
384 

4,295 

12,372 
7  744 

V^amaska . . 

3,065 

Total 

264 

817 

3,459 

725 

12,756 

4,295 

375 

22,691 

Total  annual  expenditure,  $7,495.08. 

Cost  per  cubic  yard,  SS^V  cents. 

DREDGE 

"ST.  LOUIS. 

" 

iCemptville 

2,551 

449 

2.800 


3,000 

Jones' Island 

Trenton 

2,650 

'"1425 

5,450 
1,125 



Total.-.    . 

2,551 

3,249 

2,650 

1,125 

9,575 

Total  annual  expenditure,  $7,153.83. 

Cost  per  cubic  yard,  74^^  cents. 

r 
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A.  i8ri2 


,  iji    ; ; :  :  :S 

■  lT;          ■          • 

! 
i 

1 

5,<»58  65 
5,075  53 

3,r)60  26 
2,181  25 

25,067  22 

a59  90 

1,(534  82 

20,527  55 
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Expenditure   for  Dredging  in  Prince  Edward  Islanc 


Couutv. 


King's 
Queen' 


Prince 


Lc)calitv. 


Total   for   the   Eighteen   Years  ended    30t 
June,  1890. 


Quantity. 


Cost. 


Cost 
for  County. 


Grand  River 

Montague  River 

Murray  Harbour 

Charlottetown  Wharf 

do  Ferry . 

Crapaud  

Pownal 

Rocky  Point 

Vernon  River 

Wood  Islands 

Nine-Mile  Creek 

Hickey's  Wharf 

Carr's  Point 

Pinette 

Fort  Augustus.    .     

South  Port  Ferry 

Red  Point 

Charlottetown  Steam  Nav.  Co . . 
do  Connolly's  Wharf 

do  Peake  Bros,    do 

do  P.  E.  I.  Ry.    do 

North  Rustico 

South  Rustico 

Gauthier's  Creek 

Svunmerside 

! Kurd's  Point  Pier 

|Tignish 

Cascumpec ., 


C.  Yds. 

46,110 

106,140 

44,430 

41,303 

4,045 

89,782 

44,400 

91,440 

17,860 

2,780 

31,650 

750 

12,165 

3,825 

3,195 

33,015 

7,161 

7,668 

5,343 

5,355 

4,950 

13,536 

11,649 


$    cts. 

8,963  97 

17,119  43 

7,378  33 

10,264  56 

670  61 

27,493  03 

9,604  55 

14,661  16 

6,326  72 

548  00 
6,286  46 

150  51 
2,441-  28 

756  24 

631  68 
5,528  75 
3,879  60 
4,904  15 
3,417  17 
3,424  85 
2,077  52 
4,775  38 
4,109  67 


S    cts. 


5,461  73 


111,951  89 


15,855 
41,070 
11,387 


696,864 


2,495  34 

7,289  95 

13,005  45 


22,790  74 


168,204  36     ;     168,204  3( 


Expenditure  for  Dredging  in  Quebec  for  the  Nineteen  yea 


Magdalen  Islands,  County 
Gaspe 

Teiuiscouata 

*Riniouski  


House  Harbour  . . . 
Amherst  Harbour. 
River  du  Lou])  .  . . . 
Riniouski 


6,800 
495 

2,587 
8,123 


18,005 


2,392  92 
242  05 
825  47 

3,997  59 


,458  03 


2,634  % 

825  4^ 

3,997  5{; 


,458 


.1 


*Fr 


uiKiunt  voted  (hiebfc  dredging. 
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the  Nineteen  yeai's  ended  30th  June,   1891 


j  ended  30th  June,  1891,  from  Appropriations — Maritime  Provinces. 


iM 

r  tlif  \'»';ir  18!l(»  91. 

Total 

'I'otil  (  '(f<t 

Cost  for 

<^i;iiitity. 

f,     .      1      Cost 
^''^^-       for  County. 

(Quantity. 

( 'ouiity. 

r.   Yds. 

J§  cts. 


?r>'   cts. 

C.  Yds. 

40,110 
10(),140 
44,430 
41,303 
4,045 
89,782 
44,40(1 
91,440 

$  cts. 

8,9()3  97 
17,ir.t  43 

-^  cts. 

7,378  33        33,461  73 

10,2(54  56   

f)70  61 

27,493  03 

9,()04  55 

14.661  16 

17,860       6,326  72   

2,780         548  00    



31,650       6,286  46 
750  ,       150  .51 

12,165 

3,825 

3,195 

33,015 

2,441  28 

756  24   

()31  68 
5.528  75 

7,161       3,879  m 
7,668       4,904  15 
5,343       3.417  17 



5,355 
4,950 
L3,53(; 
11,(U9 
17,847 
15,855 
41,070 
11,387 
1,157 

3,424  85 
2,077  52 
4,775  38 
4,109  67 
8,305  50 
2,495  34 
7,289  95 

17,847 

8,305  50 

8,305  50 

120,257  39 

13,005  45  1  .  . 

1,157 

538  42 

538  42 

538  42        23,329  1(J 

19,004 

8,843  92 

8,843  92 

715,868 

177,048  28  1     177,048  28 

6,800 

2,392  29 
242  05 
825  47 

3,997  59 

495 

2,634  97 

825  47 

2,587 

8,123 

3,997  59 

...   .           18,005 

7,458  03 

7,458  03 
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APPENDIX  No.   4. 


LIST 


OF 


PUBLIC  BUILDINGS  THROUGHOUT  THE  DOMINION, 


GIVING 


Date  of  Appointment,  Salary  Paid,  k. 
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APPENDIX  No.  5. 


Department  of  Public  Works, 

Mechanical  Engineer's  Office. 

Ottawa,  Uth  October,  1801. 

Sir, — I  have  the  honour  to  report  as  follows  in  reference  to  the  Public  BuihlingH, 
( >lt:i\va,  during  the  fiscal  year  ended  the  *>Oth  June,  1891  : — 

PARLIAMENT    BUILDINGS. 

Jn  the  ilouse  of  Commons  the  electric  light  was  extended  t(^  the  rooms  occu- 
pied by  the  Clerk  of  Votes  and  Pioccedings. 

The  old  pan  w.  c.'s  in  connection  with  the  Commons  and  Library  having  been 
80  long  in  use  weve  in  a  very  unsatisfactory  state,  and  it  was  found  necessar}'-  to 
replace  them  with  those  of  a  more  modern  pattern,  which  has  much  improved  the 
sanitary  condition  of  the  building. 

To  moderate  the  temperature  of  the  Commons  Chamber  during  the  present 
session  quantities  of  ice  weie  introduced  into  the  fresh  air  ductduriiig  the  month  of 
June,  which  had  the  desired  effect  of  cooling  the  air  admitted  to  the  Chamber. 

Beyond  the  above  improvements  ordinary  maintenance  only  was  required  to 
the  general  apparatus  of  heating,  boilers,  gas,  water,  bells,  electric  light  and  ventil- 
ation seivices  dui-ing  the  fiscal  year. 

EAST   AND    WEST   BLOCKS. 

The  old  style  w.  c.'s  in  these  buildings  were  replaced  with  more  modern  appli- 
ances.    Nothing  was  required  to  be  done  to  the  heating  apparatus,  boilers,  water, 
!  gas  and  bell  service  beyond  ordinary  maintenance. 

SUPREME    COURT. 

Beyond  the  ordinary  maintenance,  nothing  was  required  to  be  done  in  this 
building. 

OTTAWA    POST    OFFICE    AND    CUSTOM    HOUSE. 

It  was  found  necessary  to  replace  the  old  pan  w.  c.'s  in  this  building  with  those 
of  a  more  modern  pattern. 

Nothing  further  was  required  except  ordinary  maintenance  to  the  general 
apparatus  of  heating,  boiler,  gas,  water  and  bell  seivices. 

GEOLOGICAL    MUSEUM. 

The  old  style  pan  w.  c.'s  in  this  building  weie  rej)laced  with  those  of  a  more 
modern  pattern. 

Beyond  this  there  was    nothing    but  ordinary   maintenance    required   to    the 
[  heating  apparatus,  water,  gas  and  bell  services. 

I  PISH    HATCHERY. 

Nothing  was  required  in  this  building  beyond  ordinary  maintenance. 

RIDEAU    HALL. 

Ordinary  maintenance  only  vvas  required  to  the  general  apparatus  for  heating, 
water,  gas  and  electric  bells. 
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(JOVERNMENT    PRINTING    BQREAU. 

With  the  exception  ofa  ventilating  ])ipe  that  was  placed  from  the  gas  metre  i-ooi 
in  the  basement  and  ran  up  through  the  roof,  nothing  was  lequired  beyond  ordinal 
maintenance  to  the  heating  apparatus,  gas,  water  and  electric  bell  services. 

INTERIOR    DEPARTMENT    (LEASED)     WELLINGTON    STREET.  ] 

Ordinar}^  mai.'denance  oidy  was  required  for  the  water,  gas  and  bell  services  ii 
this  building-. 

FRENCH    translator's    ROOMS    (LEASED)     SUSSEX    STREET. 

These  premises  were  titted  up  with  stoves,  water  and  gas  fixtures. 

PARLIAMENT    GROUNDS,  FLOWER    PROPAGATING    HOUSE  ^ND  MAJOR    HILL    PARK. 

No  alterations  or  extensions  have  been  made  during  the  year  to  these  premise 
ordinary  maintenance  only  was  required  to  the  heating  apparatus  and  hose  requirec 
for  sprinkling  purposes  to  any  of  the  three  foregoing. 

GOVERNMENT    COAL    SHEDS. 

With  the  exception  of  a  new  floor  put  in  i  he  central  part  of  large  shed,  no  othej 
work  was  required  beyond  ordinary  repairs  to  these  buildings. 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

WM.  KING, 
Acting  Chief  Mechanical  Engineer. 
E.  F.  E.  Roy,  Esq., 

Seci-etary  Dept.  Public  Woi-ks. 
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OTTAWA  mYER  WORKS. 
No.  36662, 

Department  op  Public  Works  of  Canada, 

Chief  Engineer's  Office, 
Ottawa,  27th  October,  1891. 

Sir, — I  transmit  herewith  a  report  by  Mr.  G.  P.  Erophy,  SaperiDtending 
Engineer  of  the  Ottawa  Disti'ict  Works,  on  the  works  under  his  charge,  for  the  fiscal 
year  ended  30th  June,  1891. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

LOUIS  COSTE, 
Acting  Chief  Engineer. 
E.  F.  E.  Roy,  Esq., 

Secretary,  Department  of  Public  Works, 
Ottawa. 


Office  Ottawa  River  Works,  1st  August,  1891. 

Sir, — As  requested  by  you  in  your  letter.  No.  35483,  of  the  10th  instant,  I  have 
the  honour  to  submit  the  following  report  on  the  works  under  my  charge,  for  the 
fiscal  year  ended  30th  June  last: — 

During  the  latter  portion  of  the  season  of  navigation,  1890,  the  waters  of  the 
Ottawa  and  tributary  rivers  fell  to  a  low  pitch,  but  most  of  the  timber  which  had 
passed  the  upper  works  reached  its  destination.  The  foundations  of  the  various 
structures  were  examined  at  the  lowest  water  period  during  the  autumn  months, 
and  prepaiations  were  made  for  the  commencement  of  the  necessary  woi-ks  of  repair 
and  reconstruction,  as  follows : — 

repairs   at    stations    on    the    main    stream    or   OTTAWA    RIVER. 

At  Carillon  Station. — The  guide  boom  at  the  head  of  slide  was  strengthened  by 
placing  support  timbers  fastened  with  screw  bolts  alongside  the  weaker  portions, 
and  the  mooring  and  snubbing  appliances  improved.  The  boom  planking  was  also 
overhauled  and  additional  chains  provided. 

Ottawa  or  South  Chaudiere  Station. — The  side  piers  of  the  lower  slide  were 
repaired  by  the  insertion  of  new  timbers  and  the  removal  and  refilling  of  stone  in 
the  cribwork  and  the  sheeting  of  the  slides  made  good  where  defective  ;  iron  plates 
were  placed  on  the  more  exposed  portions  of  the  slide  entrances;  the  platforms  and 
superstructures  of  bulkheads  repaired  ;  the  stop  logs  and  apron  timbers  overhauled, 
and  the  station  buildings  extended  and  repaired,  where  necessary. 

Hull  or  North  Chaudiere  Station. — The  slide  planking  at  this  station  was  patched 
and  the  boom  fastenings  and  timbers  strengthened. 

Bridges. — The  line  of  iron  bridges  ovei-  the  slide  and  hydi-aulic  channels  at 
Chaudiere  in  the  city  of  Ottawa  had  the  planking  of  the  roadwa}^  extensively 
repaired  and  the  tension  rods  and  braces  of  the  superstructure  adjusted.  The 
Union  bridge  roadway  planking  was  also  repaired  and  certain  portions  of  the  iron- 
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woi'k  which  had  been  damaged  by  passing  teams  made  good.     The  wooden  brid^ 
over  the  Hull  slide  had  its  planking  and   sidewalks   kept  up,  and  the  causeway 
thoroughfare  between  the  latter  structure  and  the  Union  bridge  was  graded  up  ar 
macadamized. 

The  Dufferin  and  Sappers'  Bridges,  over  the  Eideau  Canal,  were  repaired  i 
their  roadway  coverings,  iron  works  and  footpaths  ;  while  the 

Maria  Street  Bridge,  spanning  the  same  waterway,  was  thoroughly  overhauled 
strengthened  and   repaired  from  foundation   to   superstructure,  b}^  the  insertion 
new  timbers   and  the  placing  of  additional  support  braces,  iron  bolts,  plates  ai: 
straps. 

ChatsU  Station. — At  this  place  the  side  piers  of  the  slide,  the  bottom  plankin 
guide   booms   and   support   piers  were   repaired   and   improvements   made  in  tlj 
bulkhead  equipment.  \ 

Chenaux  Station. — The  strength  of  the  current  here  necessitated  addition! 
supports  for  the  main  boom,  cronsequently  three  anchor  piers  had  to  be  builj 
together  with  a  float  and  boat  house  for  the  accommodation  of  the  men  operatini 
the  trip  for  the  passage  of  steamboat  towing  rafts.  Certain  other  minor  repai! 
were  also  executed  on  the  boom  chains,  moorings  and  attachments. 

Fortage  du  Fort  Station. — The  main  guide  booms  at  the  head  of  the  slide  hi 
become  useless  through  the  decay  of  their  timbers  and  had  to  be  replaced,  the  tc 
courses  of  timber  on  the  side  piers  of  the  slide  having  also  given  out  from  tl 
same  cause,  new  ones  were  substituted,  and  the  plank  covering  of  the  dams  in  tl 
side  channels  stanched  and  repaired. 

Mountain  Station. — New  hardwood  stop  logs  were  provided  for  the  legulatir 
bulkhead,  the  guide  booms  repaired  and  the  slide  planking,  &c.,  renewed  where  woi 
out  or  displaced, 

Rocher  Capitaine  Station. — At  this  place  the  slide  bulkhead,  dam,  piers  ai 
booms  were  repaired.  At  the  entrance  bulkhead  where  the  corners  of  the  piers  hi 
been  very  much  damaged  by  the  battering  of  cribs  making  for  the  head  of  the  slid 
steel  plates  were  spiked  on  the  exposed  portions  of  the  work.  , 

REPAIRS  OF   WORKS  ON  TRIBUTARIES  OF  THE  OTTAWA. 

Gatineau  Fiver. — At  the  main  boom  near  the  mouth  of  the  stream  sunken  pie 
were  placed  with  the  view  of  furnishing  additional  sorting  facilities  in  passing  lo« 
out  through  the  gaps ;  the  bridges  over  the  canals  having  become  dilapidated  throu£ 
the  decay  of  their  timbers,  they  with  their  abutment  piei'S  were  for  the  most  pa 
rebuilt,  and  large  quantity  of  bark,  slabs  and  other  description  of  mill  rubbish,  whi( 
had  been  deposited  in  the  outlet  creek  from  the  pond,  was  removed  at  the  season  | 
low  water,  and  soundings  were  taken  to  indicate  the  position  of  sand  bars  obstructiril 
the  navigation  in  the  vicinity  of  the  main  boom  and  having  a  tendency  to  chani 
the  direction  of  the  current  of  the  Gatineau  River  to  the  extent  of  its  underminii 
the  banks  and  encroaching  in  the  roadways  and  thoroughfares  necessary  for  tl 
impoi'tant  woi-ks  at  this  station. 

Madawaska  River. — The  ice  in  passing  out  during  the  spring  floods  of  189 
carried  awiiy  a  pier  at  Little  Rapids  ;  this  had  to  be  I'eplaced,  and  some  othei-  repai 
done  in  connection  with  the  booms  and  the  dam  at  head  of  rapid.  The  slide,  pie 
and  booms  at  Arnprior  were  repaired  in  their  timbers  and  stone  fllling,  and  the  dam 
piers  and  booms  at  Flat  Rapids  and  Goodfellow's  Eddy  wei'e  overhauled  and  tl 
damages  caused  by  the  shoving  ice  and  high  water  made  good  ;  repairs  were  ali 
carried  out,  where  necessary,  at  Springtown  and  Ragged  Chute  Stations. 

Coulonge  River. — On  this  stream  on  the  l^Oth  of  April  last  a  portion  of  the  lor 
slide  which  overcomes  the  High  Falls,  was  smashed  by  the  fall  of  a  large  piece 
rock  from  the  mountain  side  flanking  the  works.  The  necessary  lepairs  were  ma( 
to  the  bents,  cribwork  and  planking;  and  steps  taken  to  guard  against  a  recurrent 
by  the  gradual  removal  of  loose  stones  that  might  have  caused  damage  to  the  worl 
later  on. 
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Black  River, — The  planking  of  the  slide  which  had  become  worn  or  disphiced  by 
,•  friction  of  the  passing  logs  and  timber  was  renewed  and  the  seams  caulked.   The 
ido  pier  timbers  were  levelled  up  and  the  boom  timbers  and  braces  stiengthened. 

Petewawa  River. — The  improvements  on  this  important  ti-ibutary  have  been 
many  years  in  existence,  and  the  timber  work  is  veiy  much  decayed.  A  thorough 
•econstruction  of  the  greater  number  of  thedams,  slides,  piers,  booms, &c.,  on  this  stream 
will  have  to  take  place  immediately,  as  many  of  the  structures  are  beyond  repairing.  In 
rder  that  the  works  could  be  made  available  for  the  business  of  1891,  repairs  were 
iiade  from  the  Cedar  Lake  dam  down  to  the  Boisdur  station.  The  work  done  being 
hiofly  repairs  to  the  timber  and  ])lanking  of  the  dams,  piers  and  single  stick  slides, 
il  the  strengthening  of  the  main  retaining  dam  at  Cedar  Ijake. 

Dumoine  River. — The  repairs  executed  on  this  stream  were  in  connection  with 
Itho  damage  caused  by  high  water  at  Eyan's  Chute  dams,  and  also  at  the  long  single- 
'  Mok  slide  and  enti'ance  and  outlet  piers  at  High  Falls. 


WOllK     OF    RECONSTRUCTION. 

At  the  Calumet  Station,  on  the  Ottawa  Eiver,  the  lower  bulkhead  of  the  upper 
iile  was  built  anew  ;  cribwork  repaired  at  the  entrance,  and  the  side  piers  rebuilt 
in  part. 

The  waste  gate  at  basin  between  first  and  second  slides  was  i-enewed  and  made 
i)f  greater  width  than  the  old  one,  and  i-ocks  obstructing  the  channel  removed.  At 
the  second  or  long  slide  the  piers  on  both  sides  were  renewed  from  the  foundations 
upwards ;  maple  plank  laid  as  flooring  for  the  slide;  a  new  apron  provided  and  the 
ong  pier  dam  which  retains  the  water  forming  the  basin  between  the  second  and 
third  slides  wholly  rebuilt.  The  third  or  lower  slide  had  the  side  piers  and  bulk- 
head reconstructed  and  thebouldei's  removed  from  the  outlet. 

Joachim  Station  on  the  Ottawa. — The  main  dam  on  the  south  side  of  the  river 
v;as  made  secur.e  and  the  plank  covering  renewed  in  part;  additional  chains  were 
furnished  for  the  booms  and  their  fastening  and  moorings  strengthened. 

On  the  Petewawa  Eiver  the  slide  at  Ciooked  Chute  was  rebuilt  in  its  principal 
pans,  and  the  single  stick  slide  at  McDonald's  Chute  overhauled,  where  the  foundation 
timbers,  side  posts  and  planking  had  become  dilapidated. 

At  the  lower  stations,  viz.,  first,  second  and  third  chutes,  the  decayed  timbers  in 
sills  and  posts,  as  well  as  the  defective  platd^ing  in  the  single  stick  slides  were  re- 
newed and  new  material  substituted. 

Notwithstanding  the  severity  of  last  winter  with  its  great  snowfall  in  the  woods 
and  the  formation  of  very  heavy  ice  on  the  lakes  and  streams,  the  spring  fieshets  did 
comparatively  little  damage  to  the  works  on  the  tributaries  where  many  of  the  im- 
provements have  been  in  use  for  upwards  of  twenty-five  and  in  some  cases  thirty 
years,  and  cannot  by  any  means  short  of  reconstruction,  be  made  serviceable  for  the 
passage  of  timber. 

High  water  in  the  early  spring  was  followed  by  a  protracted  period  of  drought, 
which  had  the  effect  of  bringing  the  waters  of  the  creeks  and  rivers  to  a  lower  pitch 
than  the  raftsmen  have  experienced  on  the  drives  for  many  years. 

The  logs  and  timber  which  were  got  underway  at  the  breaking  up  in  the  spring 
were  later  in  the  season  kept  moving  through  the  works  and  over  the  lower  shoals, 
mainly  by  flushing  with  the  reserved  waters  from  the  retaining  dams  or  reservoirs 
on  the  upper  leaches  of  the  streams,  and  in  consequence  the  works  were  subjected  to 
great  strain  and  wear  and  tear. 

The  following  statement  furnished  b}^  the  collector  of  slides  dues  in  your 
department,  shows  the  quantities  of  the  various  descriptions  of  timber  that  passed 
the  works,  together  with  the  amount  of  revenue  accrued  as  tolls  for  the  fiscal  year 
eovered  by  this  report  :— 
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White  pine  timber 119,339 

Red              do           2,365 

Boom  and  dimension  timbei-  flat 15,629 

Spruce  and  tamarack  (round) 854 

Dimension  timber 34,898 

Cedars 9,984 

Fence  posts 200 

Square  traverses 48 

Eailroad  ties 46,107 

Sawlogs 2,900,290 

3,130,314 

and  l,752i  cords  pulpwood. 

The  revenue  accrued  on  the  above  was  $73,188.06. 
In  respectfully  submitting  the  above, 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

GEO.  P.  BROPHY, 
Superintending  Engineer  of  Ottawa  River  Worksr. 
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NP]WCASTLE  DISTRICT  SLIDES  AND  BOOMS. 
■Ref.  No.  36661. 


Department  of  Public  Works, 
Chief  Engineer's  Office,  Ottawa,  27th  October,  1891. 

Sir, — I  transmit  herewith  a  report  by  Mr.  E.  B.  Eogers,  Superintending  Engineer 
of  the  Trent  and  Newcastle  District  works,  on  the  woiks  under  his  charge  for  the 
I  fiscal  year  ended  30lh  June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

LOUIS  COSTE, 
I  Acting  Chief  Engineer. 

I  E.  F.  E.  EoY,  Esq., 

Secretary,  Department  of  Public  Works, 
Ottawa. 


Trent  Valley  Canal, 
Superintending  Engineer's  Office,  Peterboro',  28th  July,  1891. 

Sir, — 1  have  the  honour  to  submit  the  annual  report  on  the  works  under  my 
charge  in  connection  with  th^  Depai-tment  of  Public  Works  for  the  fiscal  year  ended 
30th  June,  1891. 

The  water  during  the  spring  was  much  above  the  average,  in  fact  higher  on 
some  stretches  than  it  has  been  since  the  flood  of  187G.  The  ice  also  came  down  in  a 
much  more  solid  condition  than  usual,  and  did  more  or  little  damage  at  every  station 
on  the  works.     However  no  serious  damage  was  done  at  any  station. 

The  following  repairs  were  executed  : — 

fenelon  falls. 

About  50  feet  of  the  cap  of  the  dam  was  taken  out,  and  part  of  the  apron  of  the 
elide.    These  were  repaired. 

BUCKHORN. 

The  ice  lifted  two  of  the  piers  and  broke  the  guide  boom  to  the  slide.  In  order 
to  prevent  constant  stoppage  to  navigation,  two  piers  were  built  about  half  a  mile 
below  the  lock,  to  which  a  boom  will  be  attached.  This  will  provide  a  navigation 
channel  clear  of  the  logs. 

BURLEIGH. 

The  apron  of  the  large  slide  was  talien  out  by  the  logs.  A  new  apron  was  put 
on,  also  a  new  apron  was  put  in  the  small  "slide.  The  apron  in  the  small  slide  was 
raised  so  that  not  so  much  water  is  used  in  running  logs. 

young's  POINT. 

The  boom  leading  into  Clear  Lake  was  broken  by  the  ice.  This  was  repaired 
and  two  rounds  of  timber  placed  on  the  piers  at  the  entrance. 
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The  anchors  of  the  boom  in  several   places  were  dragged  by  the   ice.     Theg 
were  replaced.     This  boom  is  of  great  benefit  both  to  lumberman  and  navigation. 


PETERBORO . 

Two  crab  winches  mounted  on  small  trucks,  which  run  on  a  track,  were  place 
on  the  dam.     The  apron  on  one  of  the  slides  was  rebuilt   and  some  minor  repair^ 
were  done  to  the  booms  and  piers.     A  short  boom  was  placed  from  the  railroac 
bridge  to  the  first  pier. 

OTANABEE    RIVER.  I 

-   1 

The  accumulations  of  sawdust  at  the  mouth  of  the  river  at  Eice  Lake  becamej 
so  great  that  it  was  stopping  navigation.  It  is  almost  impossible  to  get  rid  of  thii;! 
nuisance.  A  large  heavy  rake  was  attached  to  a  scow,  and  this  was  dragged  back! 
wards  and  forwards  through  the  sawdust.  This  rake  agitated  the  sawdust,  and  iti 
was  carried  away  by  the  current.     A  fair  navigation  channel  was  thus  formed.        I 


HASTINGS.  i 

The  guide  booms  were  broken  by  the  ice,  and  part  of  the  lower  end  of  the  slide| 
pier  was  taken  out.  These  were  repaired.  Some  three  years  ago  the  dues  weni 
taken  off  the  slides  at  Heeley's  Falls,  Middle  Falls  and  Chisholm's  Eapids,  in  coni 
sideration  that  the  lumbermen  would  keep  the  slides  in  repair.  Yery  little  repairjj 
have  been  done  by  them,  and  the  slides  are  in  poor  condition.  If  this  state  of  thing^j 
continues,  I  would  recommend  that  the  dues  be  again  imposed,  and  the  slides  kepij 
in  proper  repair  by  this  department.  .  \ 

I  have  the  honour  to  be.  Sir,  j 

Your  obedient  servant. 


The  Acting  Chief  Engineer, 

Department  of  Public  Works, 
Ottawa. 


EICHD.  B.  EOGEES, 

Suj^erintending  Engineer. 


Statement  showing  the  total  number  of  pieces  of  sawlogs,  boom  timber,  cedai| 
railway  ties,  that  passed  through  the  different  slides  on  the  Eiver  Trent  ancj 
Newcastle  District  Works,  for  the  fiscal  year  ended  30th  June,  1891. 


Station. 


Sawlc)s> 


Fenelon  Falls 121,127 

Biickhorn    40,000 

Lovesick 250,000 

Burleigh  Falls 250,000 

Young's  I»oint 250.000 

Lakefield. I  200,000 

I'eterborougli 08,000 

Hastings 115,000 

Heeley  s  Falls (54,754 

Chisliolm's  Hapifls U)<i,.374 
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Boom 
Timber. 


595 

275 

1,525 

1,525 

1,525 


1,200 
1,000 
1,100 
1,100 

2,o(;o 
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Cedar, 
16  ft. 


20,537 


Cedar, 

8  ft. 


13,912 


Railway 

Ties. 


20,915 


Telegrapl 
Poles. 
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GOVKKNMENT  TELEGEAPII  LINES. 

Telegraph  Service  Office, 

Department  of  Public  Works, 

Ottawa,  6th  August,  1891. 

Sir, — I  liave  ihc  honour  to  submit  the  following  report  upon  the  Telegraph 
Service  for  the  twelve  months  ended  30th  June,  1891,  with  tabular  statements  of 
lines,  operating  stalf,  &c.,  established  in  the  several  districts. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

F.  N.  GISBOENE, 
Genercd  Superintendent  Government  Telegraph  Lines. 
r..  F.  E.  EoY,  Esq., 

Secretary,  Department  of  Public  Works. 


TELEGEAPH  SEEYICE— 1890-91.    ^ 


NEWFOUNDLAND. 

The  extension  line  connecting  -'Cape  Eay  with  Port  an  Basque,"  l^t  miles  in 
length,  has  been  operated  and  maintained,  at  a  cost  of  $250  pej  annum,  as  in 
pi-evious  years,  under  an  agreement  entered  into  with  the  Anglo-American  Tele- 
graph Company. 

MARITIME    PROVINCES. 

The  Sydney-Meat  Cove  line,  and  the  cable  thence  to  the  Magdalen  Islands,  has 
remained  in  good  working  order  throughout  the  year,  and  1,600  new  poles  have  been 
delivered  in  situ  for  renewing  50  miles  of  the  route  during  the  piesent  summer. 
Poles  have  also  been  delivered  in  situ  for  the  construction  of  a  branch  loop  line,  7 
miles  in  length,  to  White  Point,  C.  B.,  which  will  be  erected  daring  this  summer  ; 
the  required  additional  sum  of  $350,  beyond  last  year's  appropriation,  having  been 
provided  for  in  the  estimates. 

The  "  Mabou  to  Cheticamp,  "  Cape  Breton,  line,  60  miles  in  length,  in  good 
working  order  throughout  the  year. 

The  "  Grand  Manan-Campobello,"Bny  of  Fundy,  cable  again  ceased  working  on 
the  3rd  May,  1890,  and  was  repaired  on  the  24th  September,  the  service  of  the  SS. 
'' Newtield  "  not  being  available  before  that  date.  Disti'ict  Superintendent  Hartley 
Gisborne  then  reported  that  thecable  had  been  broken  by  a  vessel's  anchor  one  mile 
out  from  Campobello  Island,  that  said  cable  was  in  bad  condition,  having  been 
already  spliced  in  17  places.     It  was  finally  lencwed  as  follows : — 

Xautical 
Miles. 

Old  shore  end  previously  laid,  about  0-25 

New  shore  end , 1-41 

Newintei-mediate.  ..  2*55 

Old  deep  sea.  aoout .  2*55 

Old  snore  end.  previously  laid 0*25 


Total 7-01 
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with  a  recommeudation  that  when   next  out  of  order  new  shore  end  cable  shou 
replace  the  old  deep  sea  portion.  | 

N.  B. — This  cable  again  gave  out  9th  May,  1891,  but  cannot  be  r'epaired  until  tl 
services  of  the  SS.  "  Newfield  "  will  be  available,  about  the  end  of  August  next. 

A  branch  line  has  now  been  constructed  between  Grand  Harbour  Station,  Grraii 
Manan,  and  Whitehead  Island,  6J  miles,  including  two  cables  of '53  and -71  nautic 
miles  in  length,  and  has  remained  in  good  working  order. 

The  "Cape  Sable  Island,"  N.  S..  line  has  continued  in  good  working  ord( 
throughout  the  past  year. 

I 

RIVER   AND    GULP    OF    ST.    LAWRENCE.  \ 

I 

The  "  G-rosse  Isle  Quarantine  "  land  lines  and  heavy  cables  have  remained  il 
good  order  throughout  the  year.  ! 

The  "  Manicouagan-Grodbout  "  cable,  30  miles  in  length,  after  being  operate:! 
with  much  difficulty  for  several  months  was  repaired  by  the  Assistant  Superinte  i 
dent,  the  damage  being  about  half  a  mile  distant  from  Godbout.  Nearly  one  inch  (I 
the  copper  conductor  had  been  entirely  corroded  away,  the  water  completing  2\ 
imperfect  circuit.  ] 

The  "  North  Shoi'e  land  lines  " — Chicoutimi  and  Point  Esquimaux — 586  mih' 
in  length,  were  satisfactorily  operated  throughout  the  year,  to  the  marked  benefit  (j 
the  fishing  population  of  that  district.  Throughout  the  entire  route  a  traversabj 
pathway  has  been  cut  outthi'ough  the  forest,  shelter  huts  have  been  consiructed  an; 
many  bridges  built;  flat  boats  or  canoes  being  placed  at  the  widest  river  crossing! 
The  winter  mail  carriers  greatly  appreciate  such  necessary  accommodation,  and  | 
will  be  advisable  to  gradually  improve  all  such  facilities  by  small  annual  grants  f(j 
the  service.  ' 

A  cable  from  "  Long  Point  of  Mingan,  North  Shore  St.  Lawrence,  to  Mechastij 
Bay,"  Anticosti,  20J  miles  in  length,  was  successfully  laid  by  District  Superintends 
Hartley  Gisborne  on  19th  August,  1890,  the  cable  having  just  previously  been  broke 
when  l-J  knots  had  been  paid  out,  in  order  to  save  the  life  of  Jos.  McDonald,  one  ( 
the  workmen,  who  was  entangled  in  it,  as  it  was  being  paid  out  from  the  tan] 
McDonald  whose  leg  and  ribs  were  broken  has  happily  since  recovered  and  is  no' 
again  on  duty.  A  few  weeks  after  the  cable  had  been  laid  a  fault  developed  itsel] 
which  has  since  been  located  by  the  Assistant  Superintendent  at  the  point  where  th| 
cable  was  broken  as  above  explained  and  it  will  be  repaired  by  him  so  soon  as  th| 
SS.  "  Newfield  "  is  available  for  such  service.  j 

The  "  Bird  Eock  Cable,"  as  mentioned  in  my  last  annual  report,  has  beej 
removed.  This  cable  was  submerged  in  October,  1880 — 19*20  nautical  miles — auj 
after  being  repaired  eight  times  it  was  finally  determined  (per  Order  in  Council)  t 
utili/e  it  for  a  connection  between  Meat  Cove  Station  and  St.  Paul's  Island.  It  waj 
recovered  under  the  direction  of  District  Superintendent  Hartley  Gisborne  in  1 
sections;  of  which  16-12  miles  of  deep  sea  and  1'66  miles  shore  end  were  in  gooj 
ordei' ;  -91  nautical  mile  of  the  cable  was  hopelessly  damaged  ;  and  -57  nauticfj 
mile  deeply  buried  in  sand  bank  was  abandoned.  Where  the  cable  had  rested  oi 
mud  and  sand,  it  was  recoveied  in  as  good  order  as  when  submerged ;  but  ove 
rocks  and  seaweed  the  outer  covering  was  almost  entirely  corroded  away. 

The  St.  Paul's  Island  cable,  20*04  nautical  miles  in  length,  was  made  up  froi 
9  sections  of  the  Bird  Rock  cable,  plus  2*93  miles  of  new  cable,  and  was,  under  thi 
management  of  District  Superintendent  Hartley  Gisborne,  successful!}'  submergej 
and  opei-ated  by  telephone,  8th  September,  1890,  and  is  at  present  in  good  workinj 
order. 

The  Gaspd-Anticosti  cable  and  the  land  lines  of  the   Island  have  been  satifi 
factoi'ily  operated  and  maintained  during  the  past  year.     A  branch  line,  one  mile  ij 
length,  to  West  Hardwicke,  has  been  added  to  the  Point  Escuminac,  New  Brunswicl- 
line,  which  has  continued  to  be  in  good  order  throughout  the  year. 
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ONTARIO. 

The  Bath-Amherst  Island  and  Kingston- Wolfe  Island  land  lines  and  cables 
iiuve  been  satisfactorily  worked  since  their  transfer,  at  a  nominal  rental,  lo  the  North 
American  Telegraph  Company. 

The  Leamington-Polee  Island  cable  and  land  telephone  lines  have  worked 
satisfactorily  ;  but  the  cable  10  miles  in  length,  has  ceased  workini:;;  since  2nd  June, 
probably  from  damage  by  a  vessel's  anchor.  The  Assistant  Supei'intendent  will 
shortly  proceed  to  Lake  Erie  for  the  purpose  of  repairing  the  damage. 


NORTH-WEST   TERRITORY. 

The  Qu'Appelle-Edmonton  line  via  Battleford  has  wor-ked  in  a  satisfactory 
manner;  and  the  Clarke's  Crossing-Prince  Albeit  bianch,  83  miles  in  length,  has 
been  transferred  to  the  Canadian  Pacific  Railway  Company. 

BRITISH    COLUMBIA. 

The  Victoria-Cape  Beale  telephone  line,  115  miles  in  length,  has  been  completed, 
ujid  the  advisability  of  converting  it  into  a  telegraph  line,  with  skilled  operators,  is 
now  under  consideration. 

The  Ashcroft-Barkerville  line,  273  miles  in  length,  has  been  entirely  repoled,  and 
is  now  in  satisfactory  working  order. 

REVENUE    AND    EXPENDITURE. 

The  following  table  shows  the  revenue  and  expenditure  figures  for  each  of  the 
lines  in  the  several  districts  covered  by  the  foregoing  report : — 


Revenue.      j  Expenditure. 


Keiiiark 


liulf  of  St.  Lawrence  and  Maritime  Provinces  : — 

Anticosti  Island  line 

Magdalen  Islands 

Meat  Cove  line 

Cape  Sable  do 

Escuminac    do 

Cheticamp    do 

Bay  of  Fundy  line 

(Quarantine       do . 

North  Shore  of  St.  Lawrence  (W.B. )  line 

do  do  (E.B.)    do 

Cai)e  Ray,  Newfoundland,  line • 

Low  Point,  C. B.,  line 

Subsidies,  stationery,  line  and  office  material,  cable 
repairs  and  contingencies,  chargeable  to  the  appro- 
priation for  Gulf  lines 


.$  cts. 

865  81 
()49  10 

1,849  (>2 
54  52 
130  23 
291  87 
440  70 
617  97 

2,867  86 
936  81 


Ontario-Pelee  Island  line 


North- West  telegraph  line 
Total 


8,210  49 
106  75 

8,317  24 

4,859  95 


13,177  19 


%     cts. 

2,433  94 

2,117  09 

1,5.55  81 

224  73 

434  02 

598  81 

2,349  48 

493  92 

.3,171  20 

4,013  81 

250  00 

.50  00 


11,427  57 


29,120  38 
217  66 


29,338  04 
22,389  14 


ei 


51,727  18     j 


F.  N.  GISBORNE, 
Genl.  Supt.  Government  Telegraph  Service. 
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GOVERiTMEXT  TELEGRAPH  S1S.RY1CF.— Continued, 

(lOVERNMENT  SUB-MARINE  CABLES. 


Location 


Teiniinal  Points- 


Anticosti   island South  West  Point  to  Gaspe 

do  Mechastie  Bay  to  Mingan 

Magdalen  Islands Old  Harry  to  Meat  Cove,  C.B 

do  C4rindstone  to  All  Right  Islands 

Nova  Scotia Meat  Cove,  C.B.,  to  St.  Paul's  Island. 


do 
do 
do 
do 
do 
New  Brunswick . 

do 

do 

do 
Prt)v.  of  (Quebec. 

do 

do 

do 

do 

do 
Ontario 


B. 


Across  Ingonish  Harbour,  C. 

do      St.  Ann's  do  

do      Big  Bras  d'Or  Passage 

Cape  Sable  Island  to  Bear  Point 

Across  channel  to  lighthouse,  Bear  Point.. . . 

Campo  Bello  Island  to  Eastport . . 

do  do  Grand  Manan  Island. 

Cheney  Island  to  Ross  Island   

Ross  Island  to  White  Head  Island 

L'Ange  Gardien  to  Orleans  Island.. 

Orleans  Island  to  Isle  aux  Reaux    

Isle  aux  Reaux  to  Grosse  Isle 

Across  Saguenay  River  

Bersimits  to  Manicouagan 

Manicouagan  to  Godbout 

Point  Pelee  to  Pelee  Island,  Lake  Erie 

Total 


Nautical 
Miles. 


21 


12 
2(i 

8V 
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GOVERISTMEI^I'T  TELEGRAPH  S^UYlC^—Conrlude^L 

(U)VERNMENT  CABLES  TRANSFERRED. 


Locati 


Terminal  Points. 


Nova  Scot 
do 

a 

Ontario.    . 

do     

do     . 

Hritish  Co 
do 
do 
do 

UMI 

bia 

15nt< 


174 


Oigby  to  Long  Island 

Long  Island  to  Bryer  Island . . . 

Bath  to  Amherst  Island  ,        .  . . 

Howe  Island  to  Wolf  Island. .   . 

Mainland  to  Howe  Island 

Nanain.o  to  Gahriola  Island.  .  .  . 

Valdes  Island  to  Point  Grey   -  . 

Across  Eraser  Ri  ver 

do                  do         to  Ladners 
do      Saanicl)  .Arm 

Victoria  to  Dungtniess 

.Magdalen  Island  to  Bird  Rock. 

Total 
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^  I  jBonus   to   a   local   telephc. 

=f  i  1     conii)auy. 

2  )  Transferred  to  North  AuhJ 

1  \ 


()i) 


can     Telegraph    Co., 
petual  lease. 


Sold  to  Canadian 
Co. 


ific  I 


Removed  and  relaid  betw; 
Meat  Cove  and  St.  Pa| 
Island. 


F.  ^^.  GISBORNE, 

Superintendent. 
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APPENDIX  No.  9. 


ifnE  NAMES  with  the  date  of  appointment,  &c.,  of  the  principal   Officialn   of  the 
I  Department  of  Public  Works,  from  1841  to  1892. 


Names. 


Capacity  or  Office . 


Under  Statute  4-5  Vic,  Cap.  38. 
Corporation  Board  of  Works. 


[iUaly,  Hon.  H 
):ily,  Hon.  D.... 
larrison,  S.  B . . . 
)avid8on,  J.,  Esq 
tegly,  Thomas  A . 
'eefer,  Sarauel  . . 
F.  B  .   . 


H 


New  Board  of  Works. 


:illaly,  Hon.  H.  H  . 

»alv,  Hon.  D     

►raper,  Hon.  W.  H . . 

[orris,  Hon.  W 

apineau,  Hon.  D.  B. 


Under  Statute  9th  Vic,  Cap.  37,  dic 


B. 


obinson,  Hon.  W. 

ache,  Hon.  E.  P 

habot,  Hon.  J 

[emtt,  Hon.  W.  H 

ourvet,  Hon.  J 

oung,  Hon.  John 

habot,  Hon.  J       

f-inieux,  Hon.  F       .     . .  . 

lleyn,  Hon.  C 

olton,  Hon.  L.  H 

cotte;  Hon.  L.  V 

086,  Hon.  John 

luchon,  Hon.  Jos 

"ssier,  Hon.  U.J 

riraimond,  Hon.  L.  T . . . 

iframboise,  Hon.  M 

lapais,  J.  C 

isgrain,  Hon.  Chas.  Ens. 

iiueron,  H  m.  M. 

etenhall,  John 

nirret,  Hon.  Jos 

illaly,  Hon.  H.  H 

liefer,  Samuel 

■udeau,  Toussaint 

'gly,  Thomas  A 

udeau,  Toussaint  

aun,  Frederick 

^e,  Jolm 


?— 12 


Chairman 

Members 

Secretary , 

Chief  Engineer 

Architect  and  Assistant  Chief 
Engineer 

Chairman   ") 

[ 
Members [ 


Chief  Commissioner July     4,  1846 , 

do  Mar.  11,  1848. 

do  Dec.    15,  1849 

do  April  20,  1850. 

do  Feb.    15,  1851. 

do  Oct.    28,  1851, 

do  Sept.  23,  1852, 

do  Jan.    27,  1855 . 

do  Nov.  28,  1857. 

do  Aug.     2,1858. 

do  do       6,1858. 

do  Jan.    15,  1859. 

Commissioner June  15,  1861 . 

do  May  24,  1862. 

do  do     28,1863 

do  July   23,  1863 . 

do  ......    Mar.  30,  1864 . 

Second  Conmiissioner Aug.     1,  1846. 

Assistant  Commissioner Mar.  11,  1848. 

do  Feb.     2,1850. 

do  April  20,  1850. 

do  Feb.   15,  1851. 

Deputy  Commissioner May     (>,  18.59. 

do  Mar.  15,  1864. 

Secretary Sept   25,  1847 . 

do      Dec.    13,  1859. 

do      March  8,  1864. 

Chief  Enofineeer :Oct.    31,  1853. 


Date  of  Appointment. 
Served. 


From. 


Dec.   29,  1841 


Aug.  17,  1841 . 
do     17,  1841. 

Dec.    15.  1841 . 


Oct.      5,  1844. 


To. 


Oct.  3,  1844. 


June  8,  1846. 


[Mar. 

JNov. 
Mar. 
Feb. 
Oct. 
Sept. 
Jan. 
Nov. 
Aug. 
do 
Jan. 
June 
May 
May 
July 
Mar. 


10,  1848. 

26,  1849. 
31,  1850. 

11,  1851 . 

27,  1851. 

22,  1852. 

26,  1855. 
25,  1857. 

1,  1858. 

6,  1858. 

10,  1859. 

12,  1861. 

23,  1862. 

27,  18(i3. 
23,  1863. 

29,  1864. 

30,  1867. 
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July 


2,  1890. 
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Appendix  No.  9. — The  names  with  the  date  of  appointment,  &c.,  of  the  principal 
Officials  of  the  Department  of  Public  Works,  from  1841  to  1892 — Concluded. 


Names. 


Under  Statute  31  Vic,  Cap.  12. 

McDou^all,  Hon.  Wm 

Langevin,  C.B.,  Hon.  Hector  L. 

McKenzie,  Hon.  Alexander 

Tupi^er,  C.B.,  K.C.M.G.,  Sir  Charles  . . . . 
*Langevin,  C.B.,  K.C.M.G.,Sir  Hector  L 

Smith,  Hon.  Frank   

Ouimet,  Hon.  Joseph  Aldric 

Trudeau,  Tous^aint 

Baillairge,  G.  F 

Gobeil,  A 

■Chai)leau,  S 

Ennnis,  F.  H 

■Gobeil,  A   

Roy,  HF.  E 

McPherson,  D.  A 

^Perley,  H.  F 

Baillairge,  G.  F 

Scott,  Thos.  S 

F'uller,  Thomas . 


Capacity  or  Office. 


Minister 

do       

do       

do      

do       

Acting  Minister 

Minister 

Deputy  Minister 

do  

do  

Secretary 

do      ' 

do       

do       

Assistant  Secretary 

Chief  Engineer.  . ." 

Assistant  Chief  Engineer 

Chief  Architect .    

do  


Date  of  Appointment 
Served. 


From. 


July 
Dec. 
Nov. 
Oct. 
May 
Aug. 
Jan, 
^uly 
Oct. 
Dec. 
Oct. 
Nov. 
Jan. 
Dec. 
do 
Nov. 
July 
Feb. 
Oct. 


To. 


1,  1867.  Oct.  -,  18(>!i 
8,  1869.  Nov.  5,  ISZij 
7,  1873.  Oct.  16,  187ii 

17,  1878.  May  20,  187! 
20,  1879.  Sept.  8,  189 ! 
14,  1891.  Jan.  11,  18!) 
11,  1892.  i  I 

1,1868.1  t 
4,  1879. 1  Dec.  18,  189 

18,  1891. 
4,  1879. 

4,  1880. 
23,  1885. 
18,  1891. 
18,  1891. 
25,  1880. 

5,  1871. 
7,  1872. 

31,  1881. 


Dec.  18,  18!)! 


Resignation  tendered  11th  August,  1891 ;  accepted  8th  Sept.,  1891. 
Mr.  Louis  Coste  has  been  acting  Chief  Engineer  since  July,  1891. 


(7 
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IFFICIAL  CORRESPONDENCE 


FROM  1ST  JULY,  1867,  TO  30th  JUNE,  1891. 
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APPENDIX  No.   11. 


OFFICIAL  COERESPONDP]NCE. 
Letters  Eeceived  and  Sent  from  Ist  July,  18G7,  to  30th  June,  189 L 


Years. 


1867- 
1S68 
j  18(59 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1879 
1880 
I  1881 
[  1882 
1  1883 
!  1884 
1885 
1886 
1887 
1887 
1888 
1889 


-From 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Lst.luly  to  31s 
1st  January  to 

do  ■ 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  to 
7th  October  to 
1st  January 

do 

do 

do 

do 

do 

do 

do 
1st  Jul>' 

do  ■ 

do 

dc 


to 


t  December 

31st  December.  , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
()tli  October 
31st  December . . 

do 

do 

do 

do 

do 

do 

do 
30th  June 

do         1888. 

do        1889. 

do        1890. 

do        1891 . 


Received. 


2,075 

3,498 

3,448 

4,961 

6,268 

8,333 

10,072 

9,800 

9,006 

7,971 

7,517 

6,886 

7,186 

2,033 

8,451 

9,599 

10,505 

11,633 

13,114 

8,977 

9,644 

4,866 

10,493 

10,522 

10,098 

10,576 


Sent. 


1,511 
2,317 
2,171 
3,185 
3,983 
4,428 
5,707 
5,043 
5,006 
4,773 
4,425 
4,021 
4,547 
810 
4,410 
5,529 
5,699 
6,227 
6,903 
5,321 
5,352 
2,735 
6,343 
7,042 
7,448 
7,286 


Number  of  Cheques  sent  by  Accountant's  to  Secretary's  Branch  and  Mailed,  from 

1882  to  189L 


Year. 


I  1883. 
!  1884. 


!  18a-). 
i  1886. 

1887. 

1888. 

1889. 

1890. 


From  22nd  September  to  30th  June,  1883 


1st  July 
do  ' 
do 
do 
do 
do 
do 
do 


do 

1884 

do 

1885 

do 

1886 

do 

1887 

do 

1888 

do 

1889 

do 

1890 

do 

1891 

[1891J 


No. 


1,566 
3,366 
3,298 
3,466 
4,198 
4,692 
4,960 
4,819 
5,376 
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Cheques  issued  by  Finance  Department  and  Mailed  from  Secretary's  Branch. 


Year. 


No. 


1885 
18ao 
1886 
1887 
1888 
1889 
1890 


From  1st  April  to  ,S0th  June,  1885 

do  1st  July  do  1886 

do        do  do  1887 

do        do  do  1888 

do        do  do  1889 

do        do  do  1890 

do        do  do  1891 


245 
954  , 
1,158  ! 
918 
887 
908 
790 


Letters  Eeceived  and  Sent,  Chief  Architect's  Office,  from  1st  January,  1880,  toj 

30th  June,  1891. 


Years. 

Received. 

Sent. 

1880- 

-From  1st  January  to  30th  June                                               .                  .... 

1,273 
2,943 
2,859 
4,60e 
6,004 
6,718 
6,450 
6,380 
6,870 
7,667 
6,578 
7,751 

1880 

do    1st  July                  do        isSl 

1881 

do         do                       do        1882              

1882 
1883 
1884 
1885 

do         do                       do        1883 

do         do                       do        1884 

do         do                       do        1885 

do         do                       do        1886 

3,538 
3,860 
4,500 
6,075 
6,816 
6,947 
6,484 
7,448 

1886 
1887 

do         do                       do        1887 

do         do                      do       1888 

1888 
1889 

do         do                       do        1889 

do         do                       do        1890 

*1890 

do         do                       do        1891 

*  The  exact  number  of  letters  received  cannot  be  accurately  given,  but  would  bear  about  the  same 
proportion  to  letters  sent  as  last  year. 

Letters  Sent  from  Chief  Engineer's  Office  from  January,  1880,  to  30th  June,  1891 


Year. 


No. 


1880 

From 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

10th  January  to  30th  June 
1st  July                     do 
do                          do 
do                          do 
do                          do 
do                          do 
do                          do 
do                          do 
do                           do 
do                           do 
do                          do 
do                          do 

418  i 

1880 

1881 , 

1,795 

1881 

1882 

2,352 

1882 

1883 

2,651 

1883 

1884 

3,611 

1884 

1885 .     . 

3,119  1 

1885 

1886 

2,867 

1886 

1887 

3,281 

1H87 

1888.    ..                                                        .     . 

3,552 

1888 

1889 

4,229 

1889 

1890 

3,874 

1890 

1891.   .       .                                                

3,948 

-i 

Note.— The  letters,  including  returns,  received  in  the  Chief  Engineer's  Office  may  be  estimated  at  tht 
r;it«'  of  two  received  to  one  sent. 
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NATIONAL  ART  GALLEEY. 

I  Department  of  Public  Works, 

Ottawa,  22nd  September,  1891. 

Sir, — I  have  the  honour  to  report  the  following  addition  to  the  gallery  received 
iduring  the  tiscal  year  ended  30th  June,  1891 : — 

Oil  painting  "  Mortgaging  the  Farm,"  by  G.  A.  Reid,  R.C.A. 
The  above  is  a  diploma  picture  handed  over  to  the  Government  by  the  Royal 
iUanadian  Academy. 

j  The  number  of  visitors  have  steadily  increased  since  the  opening  of  Gallery.  In 
1883  about  8,000  persons  registered  their  names.  During  the  past  year  there  have 
ibeen  no  less  than  21,289  visitors. 

I  have  the  honour  to  be.  Sir, 
I  Your  obedient  servant, 

JOHN  W.  H.  WATTS, 

Curator. 
E.  F.  E.  Roy,  Esq., 
I       Secretary  of  the  Department  of  Public  Works. 
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OF 
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SHOWING   THE   DATES   Ob'   THE 


OPENING    AND  CLOSING  OF   NAVIGATION 


AT   THE 


PRINCIPAL    PORTS    OF    CANADA, 

ON  THE  SEABOAED,  THE  EIYER  AND  GULF  OF  ST.  LAWRENCE,  AND 

ON  THE  GREAT  LAKES. 
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COLLh]CTOR  OF  SLIDE  AND  BOOM  DUI«. 

Kef.  No.  3T0()0. 

Department  of  Public  Works  of  Canada. 

Chief  Engineer's  Office, 

Ottawa,  2iid  Novembei*,  1891. 

Sir, — 1  transmit  herewith  a  report  by  Mr.  E.  T.  Smith,  Collector  of  Slide  and 
"Room  Dues,  Ottawa  District,  for  the  fiscal  year  ended  30th  June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant. 

LOUIS  COSTE, 

Acting  Chief  Engineer. 
E.  F.  E.  EoY,  Esq., 

Secretary,  Public  Works  Department. 


Department  of  Public  Works, 

Collector's  Office, 

Ottawa,  10th  November,  1891. 

Sir, — I  have  the  honour  of  submitting  my  report  on  that  branch  of  the  service 
cobmiitted  to  my  charge,  namely,  the  collection  of  slide  and  boom  dues,  during  the 
fiscal  year  ending  30th  June  last. 

OTTAWA  DISTRICT. 

The  revenue  accrued  as  well  as  the  collections  have,  I  i-egi'et  to  say,  both  fallen 
off  considerably  during  the  past  fiscal  year  as  compared  with  the  preceding  year. 

This  deficiency  is  attributed  to  the  facts  that  one  of  the  largest  saw  mill  firms 
in  the  diatrict  abandoned  the  saw  lumber  business  during  the  year  and  most  of  the 
other  manufacturers  reduced  the  output  of  saw-logs  during  the  winter  of  1889-90; 
hence  the  number  of  saw-logs  which  passed  through  the  Ottawa  works  was  only 
2,900,291  pieces  in  1890-91,  while  in  1889-90  the  number  was  4,500,518  pieces. 

The  quantities  of  square  timber  which  passed  down  the  slides  during  the  past 
fiscal  year  exceeded  those  of  1889-90,  consequently  the  revenue  from  this  source  was 
larger  by  the  sum  of  $3,914.08. 

I  beg  leave  to  explain  that  setting  the  amount  of  the  revenue  accrued  during  the 

fiscal  year  ended  30th  June,   1890,   against  that  of  the  revenue  accrued  during  the 

I  past  year  would  not  constitute  a  fair  comparison,  as  by  a  change  in  the  tariff  autho- 

j  rized  by  Order  in  Council  of  30th  June,18y0,  the  charge  of  one-third  of  one  cent  per  saw- 

I  log  for  the  Chaudiere  boom  was  dropped.    Hence  to  arrive  at  the  actual  difference 

I  between  the  revenue  of  1890-91  and  that  of  1889-90,  there  should  be  deducted  from 

.  the  latter  the  sum  of  $6,903.05,  tolls  accrued  at  the  Chaudiere  boom  in  that  year,  but 

1  for  which  work  there  was  no  charge  during  the  year  just  closed.     There  should  also 

I  be  deducted  the  sum  of  $221.02  which  was  written  off  by  Order  in  Council,  being  an 

I  overcharge.     These  two  amounts  being  deducted  from  the  revenue  accrued  during 

1889-90,  the  actual  shortage  during  the  past  fiscal  year  was  $15,624.62  as  compared 

with  the  previous  year. 
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With  regard  to  the  dues  outstanding  uncollected  at  the  time  when  Ihe  collection 
of  the  slide  and  boom  dues  was  transferred  to  this  Department  (1st  July,  1889)  I 
have  to  state  that  the  sum  of  $2,31*7.84  was  recovered  during  the  past  yeai'. 

Of  the  revenue  accrued  during  the  fiscal  year  ending  30th  June,  1890,  there 
remains  uncollected  only  the  amounts  charged  for  Chaudi^re  boomage,  which  are 
disputed. 

Of  the  dues  accrued  during  the  past  fiscal  year,  I  have  to  report  all  collected 
but  $3,808.51,  the  particulars  of  which,  less  $100  collected  since  1st  July,  1891,  will  bo 
found  in  statement  No.  4,  herewith. 

The  total  revenue  accrued  from  the  Ottawa  district 
during  the  fiscal  year  ending  30th  June,  1891, 
including  interest  was $73,794  28 


Of  which  there  was  collected $69,985  77 

Leaving  outstanding  on  30th  June,  1891...       3,808  51 

73,794  28 


The  collections  were  as  follows: — 

Of  dues  accrued  during  the  year  1890-91 $69,985  77 

do  do  1889-90 4,529  79 

do  prior  to  Ist  July,  1889... 2,317  84 

Total  amount  collected  and  deposited  in  banks  to  credit 

of  Eeceiver  Greneral $76,833  40 


Enclosed  herewith  are  five  statements,  viz. : — 

No.  1. — Statement  of  dues  accrued  on  each  of  the  slides  and  works  on  the  Ottawa 
Eiver  during  the  year  ended  30th  June,  1891. 

No.  2. — Statement  of  the  number  of  pieces  of  timber,  &c.,  which  passed  through 
the  works  during  the  same  period. 

No.  3. — Statement  of  slide  and  boom  dues  accrued  from  Ottawa  River  works  since 
1st  July,  1889,  uncollected  on  the  30th  September  1891. 

No.  4. — Statement  of  slide  and  boom  dues  outstanding  on  30th  June,  1889,  uncol-j 
lected  on  30th  September,  1891. 

No.  5. — Statement  of  slide  dues  outstanding  at  Quebec,  30th  June,  1889,  uncol- 
lected 30th  September,  1891. 

ST.  MAURICE  DISTRICT. 

The  revenue  accrued  from  this  district  during  the  year  1890-91  amounted  to 
the  sum  of  $3,953.87. 

The  collections  for  the  same  period  were  $663.11. 

The  amount  apparently  outstanding  on  the  30th  June  last  was  $19,985.53  of  I 
which  $12,257.46  is  composed  of  accounts  which  remain  unpaid,  as  the  parties  have 
countei-  claims  for  damages  which  were  referred  to  a  special  commissioner,  the  late 
•Judge  McDougall,  who  reported  the  claims  well  founded  ;  of  the  remainder  $1,802.34} 
consists  of  alleged  overcharges  which  have  not  yet  been  allowed;  $3,074.27  has  been| 
collected  after  1st  July  and  "previous  to  30th  September,  1891,  leaving  of  ordinary 
undisputed  dues  $2,642.22  uncollected  at  the  latter  date. 

Statement  No.  6,  herewith,  shows  in  detail  the  amounts  outstanding  on  the  30th 
September  last  in  this  district. 

SAGUENAY    DISTRICT. 

The  uncollected  dues  of  this  district  as  shown  in  statement  No.  7  are  composed 
of  the  accumulated  accruals  since  1S77,  as  there  is  no  record  of  any  collections  since 
that  time. 
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Messrs.  Price  Bros.  &  Co.  who  owe  the  entire  ainount,  $17,i^35.88,  have  a  counter 
laim  Uicainst  the  Crovcrnnient  which  has  not  yet  been  dealt  with. 

I  NEWCASTLE   DISTRICT. 

Statement  No.  8  shows  in  detail  the  amount  due  for  slidage  at  Fenelon  Falls, 
jrhich  have  accumulated,  in  some  instances,  since  1877,  amounting  to  the  sum  ot 
i6,040.:i0  on  the  ;iOth  June  last. 

No  dues  have  been  received  from  this  district  since  1882,  in  which  year  the  then 
lide  mastei-,  who  also  acted  as  collector  resigned;  when  his  successor  in  the  former 
apacity  was  appointed  in  the  following  year  he  was  not  authorized  to  collect  the 
lies,  therefore  he  simply  kept  a  record  of  the  quantities  of  timber  and  saw-logs 
l^^hich  passed  over  the  slide.  The  omission  of  instructions  to  him  to  act  as  collector 
vas  only  discovered  a  short  time  before  the  collection  of  slide  and  boom  dues  was 
Iransferred  to  this  department,  and  as  the  papers  relating  to  this  district  were  only 
Iransferred  to  us  late  in  the  year  1890  no  steps  were  taken  to  collect  these  arrears 
intil  early  in  the  present  year,  when  accounts  where  sent  to  such  of  the  parties  who- 
oujd  be  found  and  further  efforts  will  be  made  to  collect  such  of  the  accounts  as  may 
et  be  good. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

EDWAED  T.  SMITH. 
Collector  of  Slide  and  Boom  Dues. 
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]^o.  1. — Statement  showing  the  Dues  accrued  on  each  of  the  undermentioned  Govenj 
ment  Slides  and  Works  on  the  Eiver  Ottawa  and  its  tributaries  during  tlj 
Fiscal  Year  ended  30th  June,  1891.  i 


Name  of  River. 


Name  of  Slide  oi-  otlier  Improvement, 


Ottawa 


Rocher  Capitaine  Slides 
Des  .Joachim  Slides   . . . . 

Calumet  Slides 

Portage  du  Fort  Slides . , 

[Chats  Slides 

Chaudiere  Slides 

iCheneaux  Boom 


Fetewawi 


Cedar  Lake  to  Memo  Rapids .  . 
New  Slide  near  Lake  Traverse. 
Lake  Traverse,  Trout  Lake  . .    . 

Crooked  Chute 

Bois  dur  to  River  Ottawa .... 


Madawaska. 


Dumoine  .  . . 

Coulonge. . . 
Black  River 
Catineau.  . . 


Ragged  Chute  and  Highfalls  Slides  and  improvements 

Improvements  below  Highfalls  to  Arnprior 

Slide  at  Arnprior  . 

Boom  at  mouth 

[Highfalls  Slide 

Improvements  below  Highfalls  Slide 


Coulonge  Slide  . . 
Black  River  Slide 
Gatineait  Boom    . 


Amo\int 
Accrued  to 
each  Slide. 


$    cts. 

608  00 
1,972  00 
3,057  00 
1,995 "69 
3,445  00 
7,390  32 
6,171  62 


Amount 
Accrued  t'. 
each  Rive 


752  95 
2,488  46 
2,267  60 
2,224  99 
6,155  24 


11,193  48 
3,286  47 
2,291  42 
3,172  25 

302  89 
336  64 

24,639  ( 


13,889 


19,943  ( 


639 
3,429 
3,295 
7,351 


73,188 


No.  2. — Statement  of  the  number  of  pieces  of  Timber,  Saw-logs,  &c.,  that  pass 
through  the  Government  Slides  and  Works  on  the  River  Ottawa  and  its  t 
butaries  during  the  Fiscal  Year  ended  30th  June,  1891. 


Wlii»e  pine  timber 

Red  do  

Boom,  dimension  and  fleet  timber. 

Spruce  and  tamarack,  round 

l)iniension  timber 

Cedars 

Fence  i)Osts     ...    

Scpiare  traverses  

Railroad  ties 

Saw-logH 


119,339  pie( 

2,365  d 

15,629   d 

854   d 

34,898   d 

9,984   d 

200  d 

48  6 

46,707   d 

900,290  d 

Total 3,130,314  pie 

and  1.752;'j  c(ji-(ls  pulpwood. 

'I'lie  revenue  accrued  on  the  above  was  .$73,188.00. 


Ottawa,  30th  September,  1891. 


EDWD.  T.  SMITH, 

Collector  of  Slide  and  Boom  Dues. 


:(/4 
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No.  5.— Statement  of  Outstanding  Slide  Dues,  Ottawa  District,  Bonds  for  which  werj 
sent  to  Quebec  for  collection,  remaining  unpaid  30th  September,  1891. 


Name. 


Hon.  James  Skeail 
James  Mair 


From  1860.  I  From  1861. 


$    cts. 
245  00 


$  cts, 
210  00 
696  75 


245  00 


906  75 


Total. 


455 
696  71 


1,151  7 


These  amounts  were  uncollected,  as  the  parties  claimed  damages  for  loss  cause 
by  the  Madawaska  Boom  breaking  away  in  1860. 

A  decision  on  their  claim  was  not  arrived  at  until  2nd  August,  1869 ;  on  the  5t| 
idem  Messrs.  Skead  and  Mairwere  notified  that  the  Department  could  notrecognia 
their  claim. 

To  the  best  of  my  knowledge  this  decision  was  never  communicated  to  tl 
Collector  of  Slide  Dues,  consequently  their  accounts  remained  in  abeyance.  Sintj 
then  both  pai'ties  died,  and  I  believe  both  were  insolvent  at  the  time  of  their  deatj 

EDWAED  T.  SMITH, 

Collector  of  Slide  and  Boom  Dues. 
Ottawa,  30th  September,  1891. 
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Q,  b\ — Statement  of  Slide  and  Boom  Dues  from  the  St.  Maurice  SlideH  and  Works 
outstanding  on  30tli  June,  1891,  and  remainint^  uncollected  the  30th  Septem- 
ber, 1891. 


I 


BOrge  Bapti^^t,  Son  &  Co. 

do  do 

do  do 

do  do 

do  do 

do  do 

do  do 


^0! 


leifloeB,  Ritchie  &  Co . 
do 
do 
do 
do 

I  Jllexander  Baptist 

les   [all,  Neilson  &  Co.  acc't, 

Hall  Bros 

do  do 

,088  &  Co *. .    . 

do        


/m.  Ritchie  &  Co . 
do 


,  /o  S    Amount. 


1878 
1S71) 
1880 
1881 
1882 
1884 
1888 

1878 
1883 
1884 
1886 
1887 

1879 

1886 
1887 

1888 
1889 

1888 
1889 


:itchieBros 1886 

do         1887 


A.  Gagnon . . 

L  B.  Hall 

E.  Normand 

Total.. 


1890 
1890 
1890 


•li?    cts. 

469  95 

2,110  62 

1,()96  18 

293  69 

165  80 

118  50 

4  28 


3,072  84 

2,173  68 

21  96 

1  62 

4  38 


750  46 
690  44 

624  60 
3  08 


779  24 
332  11 

413  43 
634  71 


Total. 


$      cts. 


Keniarkf 


4,859  02 


5,281  48 
2,116  96  j 


Have  counter  claims  for  damages  to  logs  caused 
by  the  booms  not  being  stretched  early 
enough  in  the  spring  of  1878  to  permit  the 
logs  going  over  the  Chutes. 

These  claims  were  submitted  to  special  com- 
missioner Mr.  McDougall,  afterwards  judge, 
who,  after  hearing  the  evidence  on  both  sides, 
recommended  that  the  claims  of  the  parties 
should  be  allowed. 


1,440  90    Collector  holds  a  bond   from   the    Banque    du 
j         Peuple  for  this  amount. 


627  68 
1,111  35 
1,048  14 


124  32 
49  34 
42  83 


16,702  02 


Refuse  to  pay  ;  give  no  reason  that  I  am  aware  of. 


Of  this  amount  $754.20  is  claimed  to  be  an  over- 
charge. 

This  amount  is  composed  of  overcharges  in  1886 
and  1887  of  $842.76,  and  overpayments  in 
1884  of  $205.38. 


)I  know  of 
not  beer 


no  reason  why  these  amounts  have 
been  paid. 


Ottawa,  30th  September,  1891. 


EDWAED  T.  SMITH, 

Collector  of  Slide  and  Boom  Dues. 


so.  7. — Saguenay  District — Statement  of   Slide  Dues  accrued   at  the   Saguenay 
outstanding  on  the  30th  June,  1891,  unpaid  30th  September,  1891. 


Name. 

Year  to  which 
Dues  belong. 

Amount. 

1 '  ssrs.  Price  Bros.  &  Co '. .- 

1877  to  1890. 

$      cts 
17,235  38 

Ottawa,  30th  September,  1891. 


EDWAED  T.  SMITH, 

Collector  of  Slide  and  Boom  Dues. 
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, 


NEWCASTLE  DISTEICT. 

Xo.  8. — Statement  of  Slide  Duos  uccrued  at  Fenolon  Falls,  Oiit.,  outstanding-  on  li 
30th  June,  1891,  unpaid  30th  September,  1891. 


Name. 


M.  Boyd 

T.  G.  Hazlett  

J.  M.  Irwin 

D.  Ullyott 

Geo.  Hilliard 

Greene  &  Ellis 

Irwin  &  Boyd 

Thomson  &  McArthur. 

A.  W.  Parkins 

The  Dickson  Estate,  T.  G.  Hazlett 

Jabez  Thurston 

Alfred  McDonald 

Smith  &  Fell 

John  Dovey 

John  Parkins 

R.  C.  Smith 

Sadler  &  Dundas 

The  Rath  bun  Company 

McDougall  &  Ludgate 

Bigelow  &  Traunce ...  * 

R.  &  G.  Strickland 


Years  to  which  Dues 
belong. 


1882,  1884,  1886  and  1891    . . . 

1881,  1882,  1884  and  1889  .... 

1882,  1883,  1885  and  1888  .    . 

1881  and  1887 

1877,  1883  and  1886  

1880, 1883, 1835,  1888  and  1889 

1881 

1880 

1884,  1885,  1888,  1890,  1891. . . 

1883 

1882 

1888 

1880,  1881,  1882,  1883,  1885. . . 

1888,  1891 

1889... 

1882 

1888,  1890,  1891 

1888,  1889 

1879 

1882  and  1885 

1882,  1883,  1885  and  1887  . . .  j 

Total 


Amount. 


2,108  3] 

885  21 

698  4f 

547  6^ 

354  9( 

314  01- 

59  7{ 

52  7.^ 

65  91 

137  5< 

12  5( 
40 
38  3' 
37  8( 

13  0< 
7  2< 

81  r. 

88  4< 

65  0' 

216  2 

215  Oi 


6,040  2 


EDWARD  T.  SMITH, 

Collector  of  Slide  and  Boom  Dms. 


Ott.\wa,  30th  September,  1891. 
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APPENDIX  No.  16. 


STATEMENTS. 


St. -STATEMENT  OF  CONTRACTS  LET  BY  THE  DEPARTMENT  DURING  THE  FISCAL 

YEAR  ENDED  30th  JUNE  LAST. 
Hd.-STATEMENT   OF   PROPERTY   PURCHASED  AND  SOLD  BY  THIS  DEPARTMENT 

DURING  THE  SAME  PERIOD, 
i-d. -STATEMENT  OF  PROPERTY  LEASED  TO  AND  BY  THIS  DEPARTMENT  DURING 

THE  SAME  PERIOD. 
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APPENDIX  No.  1<>. 


No.  1. — Contracts  let  by  the  Department  of  Public  Works  of  Canada,  from  the  30th 
'  June,  1890,  to  the  30th  June,  1891. 


W()rk> 


Public  Buildings. 

Oovtrnmcnt    House,    Parliatuent    and    Departmental 
Buildinys  and  Printing  Bureau. 


Eastern  Block — Safety  de]>osit  boxes 

Parliament  (irt)unds — Maintenance 

Parliament  Building — Bronze  balusters 

Parliament  (Jrounds — Removal  of  snow 

Parliament  and  Departmental  Buildings— Recovering 
roofs  of  boiler  houses 

Parliament  and  Departmental  Buildings—Maintenance 
and  repairs  of  roofs 

Printing  Bureau — Fittings  and  furniture  for  Parlia- 
mentary Distribution  Office 

Printing  Bureau— Slab  firewood 


do  Incandescent  lighting — wiring,  &c., 
dynamo 

Printmg  Bureau — Incandescent  lighting — Foundation 
for  new  engine 

Public  Buildings— Ice 


Rideau  Hall— Ice 


do 


Removal  of  snow . 


Nova  Scotia. 


Amherst  Post  Office  Building— Supply  of  coal 

Annapolis      do  do         Fittings 

do  do  do  Heating  apparatus .... 
do  do  Fittings  for  Post  Office 
Savings  Bank  and  Custom  House 

Antigonish  Post  Office— Supply  of  coal 

lAnchatPostOffice-Supply  of  coal 

jBaddeck         do  do  

Halifax  New  Immigrant  Sheds— Electric  lighting- 
Installation  


Halifax  New  Immigrants  Sheds— Electric  lighting- 
To  supply  current 


Names 

of 

Contractors, 


Goldie  &  McCulloch. . 

N.  Roberson 

(xarth  &  Co 

P.  McKenna 


E.  G.  Laverdure  &  Co. 
E.  G.  Laverdure  &  Co. 


J.  E.  Askwith 
J.  Heney 


Ahearn  &  Sopher. 


J.  E.  Askwith 
C.  A.  Chiistin 


C.  A.  Christin 


A.  Hunter 


Tas.  Kenna 

Rhodes,  Curry  &  Co. . 
Garth  &  Co 


Rhodes,  Curry  &  Co. . 

Jas.  Kenna 

F.  L.  Malzard 

A.  G.  McDonald 


Halifax  Public  Building— Incandescent  lighting— In- 
stallation   


Halifax      Illuminating 
and  Motor  Co 

Halifax      Illuminating 
and  Motor  Co 


Halifax      Illuminating 
and  Motor  Co 


Habfax  Public  Building— Incandescent  lighting— To 

supply  current iHalifax      Illuminating 

and  Motor  Co 


Halifax  Public  bulding— Granolithic  pavement 
do     Dominion  Building  and  Examining:  Wai 
—Supply  of  coal 


arehouse 


R.  Forsyth 

Intercolonial  Coal  Min 


[1891] 


ing  Co . 


Date 

of 
Contract. 


July 

Sept. 

Oct. 

do 

Nov. 

Dec. 

Aug. 
do 


7,  1890. 

30,  1890. 

22,  1890. 
2!>,  1890. 

4,  1890. 

27,  1890. 

23,  1890. 

31,  1890. 


Dec.     9,  1890. 


Jan. 
do 

do 

Oct. 


14,  1891. 

29,  1891. 

21,  1891. 

30,  1890. 


Sept. 

Oct. 

Nov. 

June 
Sept. 
Aug. 
Sept. 


Oct. 
Nov. 


5,  1890. 

16,  1890. 

15,  1890. 

5,  1891. 

5,  1890. 

.5,  1890. 

22,  1890. 


31,  1890. 
17,  1890. 


Nov.  17,  1890. 


Nov. 
Sept. 


17,  1890. 
2,  1890. 


Aug.  20,  1890. 


Amount. 


.$  cts. 


3,200  00 

.5,(500  00 

1,804  00 

525  00 

1,224  85 

3,250  00 

1,030  90 
1  25 
per  cord. 

8,492  00 

1,000  00 

06 

per  block. 

07 

per  block. 

475  00 


240  00 
1,290  00 
1,226  00 

438  00 
90  00 
84  00 

108  00 


200  00 

270  00 
pep  annum. 

750  00 


1,854  00 

per  annum. 

2,135  00 


997  73 

213 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  m 


Xo.  1. — Contracts  let  by  the  Department  of  Public  Works,  &c. — Continued. 


Works 


Public  Buildings— Continued. 

Nova  Scotia — Concluded. 

New  (xla-sgow  Post  Office  Building — Supply  of  coal . . , 
North  Sydney         do  do  Electric  lighting 


do  do  do  Supply  of  coal. . 

Pictou  Custom  House  and  Marine  Hospital — Supply 

of  coal *. 

Sydney  Post  Office  Building — Supply  of  coal 


J.  Muir  &Son 

North  Sydney  Electric 
Light  Co 


do      Post  Office  fittings 

do      Fittings  for  long  room,  Inland  Revenue  Office 

Truro  Post  Office  Building — Supply  of  coal 

do  do  do  Twin  Gurney  boilers ... . 


Windsor    do  do  Supply  of  coal 

Yarmouth  Post  Office  Building — Supply  of  coal . 
Prince  Edward  Island. 


Charlottetown  Public  Building- 
do  do 
Montague  Post  Office  Building- 
Summerside        do  do 


-Fence 

Supply  of  coal 


do 
do 


New  Brunswick. 


Bathurst  Post  Office  Building — Supply  of  coal.     ... 

Carleton  Post  Office— Supply  of  coal   

Chatham  Post  Office  Building — Supply  of  coal. . .    . ,  , 
Dalhousie  do  do  

do  do  Fittings 

Fredeiicton  Post  Office  Building — Hot  water  heating 

apparatus ;  , 

Fredericton  Post^ Office  Building— Supply  of  coal 

Moncton  'do  do  

Newcastle  do  do  . .      . 

Portland  do  do  

St.  John  Public  Buildings  do  

do      Post  Office— Plumbing 

St.  Stephen  Post  Office  Building— Supply  of  coal 

Sussex  do  do  

Woodstock  do  do  

Quchcc. 


Aylmer  Post  Office — Sujjply  of  coal 
Coaticook  Post  Office  Building 


Hull  do 

Hull  Post  Office  Building 

stallation 


Supply  of  coal 

do         

Incandescent  lighting— In 


'J'o  supply  current 


Joliette  Post  Office  Building— Su[)})ly  of  coal 

Montreal  Post  Office— To  ])rovide  electric  current  for 

237  incandescent  lights 

Montreal  Inland  Revenue  Office— Renewing  portion  of 

drain  and  water  closets 

Montreal  Post  Office  and  Revenue  Buildings— Supply 

of  coal 

Montreal    Custom    House    and    Northern  Receiving 

House     Sui)ply  of  coal 

214 


Names 

of 

Contractors. 


Jas.  Kenna. 


Acadia  Coal  Co 

Sydney  and  Louisboug 

Coal  &  Railway  Co. . 

R.  Gillis 

do       

J.  Muir  &  Son 

Truro     Foundry     and 

Machine  Co 

Cumberland    Rv.    and 

Coal  Co \ 

Acadia  Coal  Co 


McKinnon  &  McLean . 

C.  Lyons 

Jas.  Kenna 

J.  Read  &  Co 


Gillespie  &  Sadler . . . . 
R.  P.  &  W.  F.  Starr. 
Gillespie  &  Sadler . . . . 

J.  Read  &  Co 

A.  G.  McKenzie   


Garth  &  Co 

J.  Tibbits 

Acadia  Coal  Co 

Gillespie  &  Sadler .... 

R.  P.  &  W.  F.  Starr. 

do 

H.  Dunbrack    

C.  D.  Hill  &  Co 

R.  P.  &  W.  F.  Starr. 
C.  D.  Hill  &  Co 


Geo.  F.  Thompson . . . 

W.C.Webster 

Geo.  F.  Thompson .... 

Chaudiere    Electric 
Light  and  Power  Co. 
do  do 


H.  Coffin 

(iazeUc  Printing  Co . . 

E.  St.  Louis 

P.  McCrory 


Evans  Bros. 


Date 

of 

Contract. 


Sept. 

April 

Sept. 

do 

Aug. 
July 
Nov. 
Sept. 


1,  1890 
14,  1891 

5,  1890 
22,  1890 

12,  1890 
8,  1890 

12,  1890 
1,  1890 


Oct.     11,  1890 


Sept. 
Sept. 


3,  1890 
22,  1890 


Aug.  26,  1890 

do  27,  1890 

Sept.  5,  1890 

Aug.  27,  1890 


Aug. 
do 
do 
do 
do 

Sept. 

do 

do 
Aug. 

do 

do 

June 
Sept. 
Aug. 
Sept. 


Aug. 
Sept. 
Aug. 


29,  1890 

26,  1890 
29,  1890 

27,  1890 
9,  1890 

29,  1890 

1,  1890 

22,  1890 

29,  1890 

26,  1890 

26,  1890 

6,  1891 

1,  1890 

26,  1890 

1,  1890 


25,  1890 
18,  1890 
25,  1890 


Nov.    10,  1890 


Aug. 
Dec. 
Aug. 

do 

do 


28,  1890 
17,  1890 
13,  1890 
30,  1890 
30,  1890 


Amount 


137 

300  ( 

per  annu 

1;jO( 

258  \ 

100  ( 

1,188  ( 

150  ( 

136  ( 

570  ( 

224  i 
210  ( 


1,665  ( 
533  ( 
67 
216  \ 


433  ( 

34 

118 

168 

1,360  ( 

1,875  ( 

310  ( 

197  } 

358  \ 

30  < 

2,684  ! 
650  (| 
132 
1.58 
193 


146 
195  < 
207: 


175  < 

Ic.  per  lail' 

per  hou; 

147- 

3,792  < 

per  annul! 

1,388  ( 

960  ( 

692  \ 
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yo.  1. — Contracts  let  by  the  Depjirtment  oi'  Public.  Works,  etc. — Continued. 


W.ukh 


PuHLic  Buildings — Conihimd. 

Qiuhcc — Ctmchulcd. 

Muiitreal  Exainining  Warehouse  -Supi^y  of  coal. . 
ihiebec  Public  Buildings  and  Citadel  do 

Sherbrooke  Post  Office  Building  do 

Sorel  do  do 

Ht.  Henri  Post  Office— Erection 

St.  Hyacinthe  Post  Office— Erection 

St.  Jerome  Post  Office  Building— Supply  of  coal.. . 
St.  Johns  do  do        ... 

rhree  Rivers  Custom  House  and  Post  Office— Supply 

of  coal 

Ileyfield  Post  Office— Alterations  and  repairs.  . . 


Ontario. 


Almonte  Public  Building- 
do 

do 
do 


-Heating  apparatus 

Laying  pipes  for  water  ser- 
vice  

Interior  fittings  and  porch. 
Supplying  the  water 


Amherstburg  Public  Building-  -Supply  of  coal 

Barrie  Post  Office  Building — Supi)ly  of  coal 

Belleville  do  do        

Berlin  do  do        , . . 

Brampton  do  do        

do                     do                 Incandescent  lighting . 
Brantford  do  Water  supply 


do  do  Supply  of  coal 

Brockville  do  do        

do  do  do        

Carleton  Place  Post  Office— Erection 

Cayuga  Post  Office— Supply  of  coal 

Chatham— Post  Office  Building — Supply  of  coal 

Clifton  do  do  

Cobourg  do  do  

Cornwall  do  do  

<^alt  do  do  

iiananoque— Custom  House  and  Post  Office — Supply 
of  coal 

<Toderich — Post  Office  Building — Supply  of  coal 

Guelph  do  do  

Hamilton  do  do  

Kingston— Public  Buildings  do  

Lindsay— Post  Office  Building  do  

London— Custom  House  and  Post  Office — Supply  of 
coal 

Ijondon — Post  Office — Renewing  pipes  to  heating  ap- 
paratus   

Xapanee— Public  Building— Water  Service— Connec- 
tions   

N^apanee — Public    Building — Water  Service— Supply 
of  water ". 


Napanee— Public  Building— Supply  of  coal 

Orangeville— Post  Office  Building -Supply  of  coal. . . . 

'Jttawa— Post  Office— Incandescent  lighting— Installa- 
tion—For  the  supply  of  current,  per  light,  per 
hour,  1  cent 


Ottawa— Major's  Hill  Park— Maintenance . 

'     do 


Supreme  Court  Building— Addition. 


Names 

of 

Contractors. 


F.  Robertson 

Madden  &  Ellis 

Lucke  <fe  Mitchell . . . 
H.  C.  Charland  &  Ct 
Frigon  &  Peltier. . . . 

Lortie  &  Naud 

Dufresne  &  M(mgenais 
Bissett  &  Donagny . .    , 


Z.  Marchand 

Belanger  &  Prefcmtaine 


Dunlop  &  Chapman. 


R.  Cameron 
R.  Cameron 
Young  Bros. 


Mullen  &  Co 

Johnson  &  Sarjeant 

The  Downey  Co 

J.  Fennell 

J.  Ryan 

J.  O.  Hutton 

Water    Commissioners 

of  Brantford 

T.  Elliott 

Geo.  E.  Shields 

W.  T.  McCullough .... 

R.  Cameron 

T.  Martindale 

J.  L.  Scott 

Coulson  &  Robinson. . . 

Hargraf t  &  Co 

Flack  Bros 

Perry  &  Co 


TheRathbunCo 

Wm.  Lee 

Kloepfer  &  Co 

JE.  D.  Mackay's  Sons. 
W.  B.,  &S.  Auglin.... 
The  RathbunCo 


D.  Daly  &  Son. 
Smith  Bros.  . . . 


Napanee  Water  Works 
Co 

Napanee  Water  Works 
Co 


The  Rathbun  C( 
T.  Morrison 


Chaudiere     Electric 
Light  and  Power  Co.. 

Garello 

W.  Stuart 


[1891J 


Date 

of 
Contract. 


Aug. 

do 
Sept. 

do 
Oct. 
July 
Sept. 
Aug. 


20,  1890 

21,  1800 
17,  181K) 
W,  1890 
13,  1890 
19,  1890 
30,  1890 
30,  1890 


do  28,  1890 
/Sept.  26, '90  I 
I  Oct.  20,  '90/ 


Nov.    19,  1890 


June 
Nov. 
June 


Aug. 

do 

do 

do 

do 
July 

Nov. 

Aug. 

Sept. 
do 

Dec. 

Aug. 
do 
do 

Oct. 

Sept. 

Aug. 

Sept. 
Oct. 
Sept. 
Aug. 
do 
Sept. 

do 

July 


Aug. 

do 

Sept. 
do 


Aug. 
Sept. 
Oct. 


18,  1891 

10,  1890 
18,  1891 

29,  1890 

28,  1890 

29,  1890 
28,  1890 

9,  1890 

11,  1890 

8,  1890 
28,  1890 
10,  1890 
10,  1890 

9,  1890 

30,  1890 
30,  1890 

28,  1890 
9,  1890 

18,  1890 

29,  1890 

2,  1890 
13,  1890 
26,  1890 
29,  1890 
28,  1890 

2,  1890 

1,  1890 

12,  1890 


28,  1890 

28,  1890 

2,  1890 
1,  1890 


Amoimt. 


$  cts. 


1,740  00 

3,074  30 

271  30 

271  00 

7,770  00 

12,860  00 

384  63 

168  00 

581  49 
250  00 


875  00 

365  00 

1,560  00 

75  00 

per  annum, 

180  00 
230  00 
345  00 

181  50 
148  50 

30  00 
per  annum. 

38  00 
258  16 
119  00 
135  50 
12,039  00 
143  75 
111  18 
258  75 
236  00 
230  00 
171  00 

194  75 
210  00 
170  84 
93()  00 
216  00 
93  36 

840  00 

105  00 


80  00 

79  30 
per  annum. 

133  75 

134  59 


5,  1890  373  00 
19,  1890  3,700  00 
28,  18901  10,765  00 

215 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1893 


Xo.  1. — Contracts  let  by  the  DepartmeDt  of  Public  Works — Continued. 


Works. 


Public  Buildings— (^ohc^^cM/. 

0«f«/'/o-  Concluded. 

Ottawa— Several  of  the  Public  Buildings— Removal  of 


Pembroke — Customs  Office  and  Inland  Revenue  Office- 
Furniture  and  fittings. . .    

Pembroke— Public  Building— Incandescent  lighting. . 

Pembroke  do  Customs  Office  and  Ex 

amining  Warehouse— Fittings  for  long  room 

Pembroke — Public  Building— Supply  of  coal 

Peterborough— Post  Office  Building— Supply  of  coal. , 
do  Custom  House  and   Inland  Revenue 

Building — Erection 

Port  Colborne — Post  Office — Supply  of  natural  gas  for 
fuel  and  light 


do  do  supply  of  coal 

Port  Hope-  -Post  Office  Building — Supply  of  coal. . . 

Prescott — Custom  House  and  Post  Office — Supply  of 
coal 

St.  Catharines — Post  Office  Building — Supply  of  coal . 

St.  Thomas  do  do  . . 

Stratford  do  do  . . 

Strathroy  do  Fittings  for  In- 
land Revenue  Office 

Toronto— Excavating  for  Drill  Hall 


do  Public  Buildings — Supply  of  coal. . . . 
Trenton — Post  Office  Building — Supply  of  coal. 

do  do  Tower  clock. . . 

Walkerton  do  Erection 

Windsor  do  Supply  of  coal. 


Manitoba. 


Brandon — Public  Building — Heating  apparatus .... 

Winnipeg— Immigrants  Building— Erection 

Custom  House — Dominion  Lands  Office 
Examining  Warehouse — Indian  Offices 
— Crown    Timber    Office — Intelligence 

Office — Supply  of  coal 

Post  Office  and  Innnigration  Office— (Gait 
coal) 


do 


do 


Brit  ink  Col  uhi  h  ia . 

Agassiz— Experimental  Farm— Superintendent's  resi- 
dence   

Vancouver-Post  Office  Building— Erection 

Victoria — "C  "  Battery  Barracks —Gates,  guardhouse, 
canteen  and  reading  r(K)m,  cook  house  and  married 
men's  (juarters 


Hahhouhs  and  Rivkks. 

Nora  Scotia. 

Cril)bin'H  Point   -Wharf  and  approach  to. 

(>ighy— New  ]>ier 

French  Riv<n'     Break\\ater 

( Jeorgevilk'—  Wharf 


Names 

of 

Contractors. 


T.  J.  Morris. 


Munro  &  Beatty 

Pembroke    Electric 
Light  Co 


Munro  &  Beatty 

Dunlop  &  Chapman. 
The  Rath  bun  Co.  ... 


J.  E.  Askwith 

Mutual  Natural  Gas  Co 


R.  Mathews 

Brown  &  Henning 


J.  W.  Plumb.... 
W.  O'Loughlin.. 
Ellison  &  Lewis. 
P.  R.  Jarvis .... 


Lewis  &  Cluff 

W.  Davis  and  Sons. 


P.  Burns,  &  Co. 

J.  Funnell 

O.  H.  Bunter.. . 

Tighe  Bros 

J.  &  T.  Hurly  . 


J.  Hanbury 

Brydon  &  Charlesworth 


T.  D.  Robinson 

Alberta  Railway  Co . . . 


Date 

of 

Contract. 


Nov. 

Sept. 

Oct. 

Nov. 

Sept. 

do 


3,  1890 

5,  1890 

15,  1890 

21,  1890 

1,  1890 

2,  1890 


Aug.    26,  1890 
April     4,  1891 


Aug. 
Sept. 

Aug. 
do 
do 

Sept. 

July 
April 

Aug. 
do 
Oct. 
Aug. 
Sept. 


29,  1890 
16,  1890 

29,  1890 
29,  1890 

29,  1890 
19,  1890 

9,  1890 
2,  1891 

22,  1890 
28,  1890 

30,  1890 
1,  1890 
1,  1890 


Nov.     10,  1890 
Sept.    30,  1890 


Sept.    17,  1890 
do      22,  1890 


H.  A.  Bell Feb.     28,  1891        5,307  < 

A.  J:.  Carter |Aug.      2,  1890      54,500 


Amount. 


$    ct. 


875  0( 

575  0( 

240  0( 

per  annuii 

4,600  0<j' 

296  Ij 
141  4:j 

13,487  0«! 


125  0 

per  annul 

146  2 

220  0 

341  2 

226  7 

348  6 

352  6 

450  0 

02 

per  cub.  v 

1,738  2 

125  0 

1,990  C 

14,560  C 

375  C 

4,750  ( 
13,737  C 


1,467 
2,212  f 


Geo.  McFarland. 


S.  O'Donoghue 

J.  Nicholson 

McDonald  &  Moffatt. . 


Dec.  31,  1890 


Dec.  20,  1890 
Nov.  18,  1890 
Mar.  28,  1891 


S.  O'Donoghue Dec.     20,  1890 


8,423  < 


7,050 

47,578 

2,700 

4,500 


21G 
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No.  1. — Contracts  let  by  the  Department  of  Public  Works — Continued. 


Works. 


Hauhouks  AM)  HiVEHs — Continued. 

Nova  Scotia — Concluded 

Lireat  Village— Public  wharf 

Stony  Island— Breakwater 

Tidnish  River— Public  wharf 

Walton  Harbour — Breakwater    


Names 

of 

Contractors. 


Prince  Edward  Island. 

I  at'  Harbour— Extension  to  breakwater 

')rt  Selkirk — Block  and  span  to  pier 

do               Reconstruction  and  strengthening  lower 
end  of  i)ier 


Nev-  Brunstvick. 


Carapbellton — Ferry  wharf 

Caraquet  Harbour— Public  landing  , 
(Jrav's  Island — Breakwater 


rray  j 

Xegro  Point  (St.  John  Harbour) — Repairs  to  break 
water 


I  Quebec. 

ISte.  Anne  des  INIonts— Isolated  block. 

Ontario. 

Beaverton— Landing  pier 

Belleville— Dredging  in  the  harbour . . 


Kaministiquia  River— Dredging 

Kingston  Dry  Dock-  Pumping  plant 

do^  Wrought  iron  caisson 

Wiarton — Extension  of  breakwater 

York  Village—  Abutments  and  piers  of  a  bridge  in- 
tended to  be  built  across  Grand  River  at 

York  Village— Iron  superstructure  of  above  bridge. . . 

I  North-West  Territories. 

iMacleod— Old  Man's  River  bridge 

British  Columbia. 

iKsquimalt  Graving  Dock— Steel  stop-gate  for  caisson 
recess 


A.  McKinnon 

J.  Nicholson 

D.  Sutherland 

McDonald  &  Moffatt. 


H.  McPhee 

F.  &  F.  Panting 


Wightman  &  T.  Mellish 


J.  Filion 

H.  Therian.... 
T.  McFarlane. 


A.  McKii 


A.  J.  Andi 


Date 

of 

Contract. 


Amount. 


Jan. 
Oct. 
July 
Dec. 


April 
Feb. 


11),  1891 

20,  1890 

4,  1890 

23,  1890 


IG,  1891 
25,  1891 


May       9,  1891 


Mar. 

Oct. 

do 


31,  1891 
25,  1890 
27,  1890 


Tan.   19,  1891 


Dredge  Vessels  and  Plant. 

J  Alberton,  P. E.I. —Crane  and  circle  for  dredge  "Prince 
'        Edward " 


I  Hull,  Que.— Hull' for  dredge  "St."  Louis '''.'.'.'.'..'.'.'.'.'. 
jKiverSt.  John,  N.S.— Three  centre  dumping  scows. 
I  >  ictoria,  B.C.— Three  hopper  dredge  scows 


Telegraph  Lines  Service. 

Supply  and  distribution  of  poles  for  Government  tele- 
graph line  between  Broad  Cove  and  Meat  Cove. . 


D.  Porter. 

Weddell    Bridge    and 

Engine  Works 

J.  Murray 

J.  Inglis  &  Son 

Dom.  Bridge  Co.,  Ltd. 
D.  Porter 


Burns  &  Laughran . . . . 
Dom.  Bridge  Co.,  Ltd. 


Smith  &  Heney. 


Albion  Iron  Works  Co. 


Nc 


4,  1890 


Feb.   9,  1891 


S   CtH. 


1,940  (K) 
4,f).5()  00 
1,900  (JO 
0,170  00 


850  00 
000  00 

1,550  00 


2,800  00 
1,000  00 
5,483  00 

2  20 
per  c.  yd. 


8,898  00 


',500  00 


Sept. 
Aug. 
Dec. 
do 
July 

Oct. 
Dec. 


9,  1890  14c.  p.  c.  yd. 
9,  1890'Sched.  rates. 


4,  1890 
24,  1890 
16,  1890 

13,  1890 
24,  1890 


J.  P.  Cunningham 

P.  G.  Waters 

McLeod  &  Kitchin , 
O.  Warner 


W.  Hellen. 


April    10,  1891 


Mar.      2,  1891 


May 
Feb. 
Mar. 

Feb. 


21,  1891 
23,  1891 
10,  1891 
25,  1891 


Feb.  IG,  1891  70c.  per  pole 


23,300  00 

17,782  97 

5,900  00 

6,450  00 

8,800  00 


25,640  00 


5,976  25 


449  24 
1,500  00 
4,495  00 
4,650  00 


Department  of  Public  Works, 

Ottawa,  12th  October,  1891. 
[1891] 


F.  X.  R.  SAUCIER. 
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APPENDIX  No.  18. 


REPORT 


ON    THE 


ST.  MAURICE  DISTRICT  SLIDES  AND   BOOMS 

FOR  THE  FISCAL  YEAR  ENDED  SOth  JUXE,  1891. 
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APPENDIX  No.  [H. 


SLIDES  AND  BOOMS,  ST.  MAUEICE  DISTRICT. 

iRef.  No.  35360. 

Chief  Engineer's  Office, 

Ottawa,  4th  July,  1891. 
Sir, — I  transmit  herewith  a  report  by  Mr.  C.  Lajoie,  Superintendent  of  the  St. 
tfaurice  District  Slides  and  Booms,  on  the  works  under  his  charge,  for  the  fiscal 
reKT  ended  30th  June,  1891. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

HENRY  F.  PERLEY, 

Chief  Engineer. 
S.  F.  E.  Roy,  Esq., 

Secretary,  Department  of  Public  Works, 
Ottawa. 


Office  of  the  St.  Maurice  Works, 

Three  Rivers,  3rd  July,  1891. 
Sir, — I  have  the  honour  to  transmit,  for  the  information  of  the  Honourable  the 
Vlinister  of  Public  Works,  my  annual  report  of  works  done  on  the  St.  Maurice  under 
ny  supervision,  for  the  past  fiscal  year  ended  30th  June  last. 

There  have  been  no  accidents  on  the  works  and  the  drive  was  well  made.  The 
mmber  of  logs  cut  last  winter  will  amount  to,  I  am  informed,  300,000 ;  all  of  which 
vill  reach  their  destination,  excepting  some  30,000  that  cannot  pass  down  before 
lext  spring. 

Appropriation  for  maintenance $16,600  00 

do  repairs 5,800  00 

Expenses  of  maintenance 16,718  53 

do       repairs 3,987  41 

Details  of  expenditure  herewith  annexed. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

CHARLES  LAJOIE, 
Ienry  F.  Perley,  Esq.,  Superintendent. 

Chief  Engineer,  Public  Works, 
Ottawa. 


DetailsjOf  repairs  executed  as  follows  : — 

Entrance  of  the  St.  Maurice. 

1       1.  Six  pieces  of  boom  strengthened  with  11  by  17-inch  spruce  ;  1,500  lbs.  of  iron 
polls. 

1.      2.  Seven  pieces  of  boom,  30  feet  long  by  32   inches  by  16  inches  thickness, 
pruce. 

3.  765  lbs.  of  iron  tie  bolts. 
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Cap  aux  Corneilles. 

1.  Five  pieces  of  boom,  150  feet  long  by  5  feet,  sheeted  with  3-inch  plank 

2.  1,000  lbs.  of  7  bj  |  inch  nails. 

3.  Eepairing  2,000  feet  of  old  doubled  booms. 

Shawenegan. 

1. 'Sheeting  1,081  feet  of  boom  3J  feet  wide,  with  3-inch  planking  of  sprue 
and  hemlock. 

2.  Kepairs  to  Grand  Eemous  wharf  at  the  foot  of  the  falls,  14  pieces  of  sheetin 
of  10  feet  and  8  inches  in  thickness  and  other  minor  and  indispensable  repairs. 

3.  Eeconstructing  pier  No.  7  in  the  retaining  boom,  33  feet  long,  21  feet  wid! 
and  30  feet  high.  I 

4.  Construction  of  a  wharf  67  feet  long,  8  feet  high  ;  to  protect  blacksmith  sho| 
against  eroding  of  the  hill  which  takes  place  every  spring.  | 

5.  Eepairing  121  feet  of  doubled  boom,  making  6  feet  in  width,  with  3-iDO 
cross-ties  every  10  feet. 

Grand  Mere.  I 

1.  Two  pieces  of  boom  150  feet  long  by  3  feet  wide,  covered  with  3-inc| 
planking  ;  three  kegs  of  nails.  i 

2.  Eepairing  a  small  wharf,  at  the  foot  of  the  falls,  12  feet  square.  ! 

3.  Building  two  barges,  one  32  feet  and  the  other  22  feet.  • 

4.  Covering  225  feet  of  boom  with  3-inch  plank ;  6  kegs  of  6-inch  nails.  j 

5.  Two  anchors,  one  of  1  500  lbs.  and  the  other  3,000  lbs.  I 

6.  1,500  feet  of  chain  of  f  and  ^  inches.  i 

7.  Eepairs  to  a  scow.  I 

Grandes  Piles.  I 

1.  Eepairs  to  pier  No.  1 ;  2  pieces  of  elm  cap  timbers,  20  feet  by  18  inchej 
4  pieces,  20  feet  by  12  inches  square  ;  150  lbs.  f-inch  iron,  3-inch  sheeting  and  Ij 
kegs  of  6-inch  spikes.  i 

2.  Eepairs  to  pier  No.  2 ;  2  elm  cap  timbers^  20  feet  by  18  inches ;  4  pieces  ;j 
feet  by  12  inches  square ;  150  lbs.  J-inch  iron.  I 

3.  Eepairs  to  pier  No.  3 ;  face  sheeting  on  three  sides  with  3-inch  plank;  4  ke| 
of  6-inch  nails  ;  4  cap-timbers,  20  feet  of  12  inches  by  12  inches.  , 

4.  Eepairs  to  pier  No.  4 :  sheeted  on  three  sides  with  3-inch  planks;  4  kegs  ; 
6-inch  nails;  4  cap  timbers,  30  feet  of  12  inches  by  12  inches.  I 

5.  10  toises  of  stone  to  fill  in  wharves. 

6.  To  complete  repairs  to  station  house ;  build  and  paint  a  ceiling,  36  by  1 
feet ;  plastering  upper  part  of  house  and  framing  3  dooi-s  and  3  windows  ;  build  aj 
paint  a  ceiling  in  kitchen,  18  by  18  feet;  plastering  and  framing  of  3  doors  anq 
windows  ;  also,  a  large  cupboard.  I 

7.  Eepairs  to  two  pieces  of  boom  of  150  feet,  sheeted  with  3-inch  plank ;  4  ke 
of  nails. 

Amount  of  expenditure  for  maintenance  and  repairs  for  fiscal  year  ended  3 
June,  1891 : 

Appropriation  for  repairs $  5,800  00 

Expenditure  do         3,987  41 


Balance  unexpended $1,812  59 

Expenses  for  maintenance: — 

Appropriation  for  maintenance $16,600  00 

Expenses  do  16,718  53 


I 


Over-expenditure , 118  53 

Unexpended  surplus  of  both  appropriations....     1,694  06 

CHAELES  LAJOIE, 
Three  Eivers,  3rd  July,  1891.  Superintendent. 
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APPENDIX  No.  19 


K  E  I*  O  R  T 


ON    THE 


S^GMJENA^Y    SLIDE 


FOR  THE  FISCAL  YP]AR  ENDED  80tii  JUNE,  1891. 
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APPENDIX  No.    19. 


SA(UIKNAV  HJADK. 

ClIFEF    P]N(UNP]Ell's    OkFICE, 

Ottawa,  29lli  Murch,  1892. 

Sir, — T  trtinsmit  herewith  a  report  by  Mi*.  Joseph   Rosa,  Assistant  H^nginecr  on 
lie  Sa<:;iieiiay  Slide,  for  the  fiscal  year  ended  :-{Oth  June,  1891. 

[  have  the  honour  to  be,  Sir, 

Voiir'  obedient  wervant, 

LOUIS  COSTR, 

Ac.tincj  Chief  Engi7ieer. 
K.  F.  E.  Roy,  Esq., 

Secretary,  Department  of  Public  Works, 
Ottawa. 


Quebec,  3rd  August,  1891. 
Sir, — I  have  to  report  as  follows  on  the  works  executed  at  the  Saguenay  Slide, 
or  the  fiscal  year  ended  30th  June,  1891. 

The  mooring  pier,  to  which  is  attached  the  head  of  the  main  boom,  was  taken 
lown  and  i-ebuilt,  and  repairs  were  made  to  the  slide  and  the  booms,  and  dam  No. 
ji  was  strengthened. 

j       The  number  of  logs  of  different  dimensions  which  passed  through  the  slide 
|luriDg  the  year  was  79,100. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

JOSEPH  ROSA, 

Superintendent. 
The  Acting  Chief  Engineer, 

Public  Works  Department, 
Ottawa. 
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APPENDIX  No.  20. 


List  of  some  of  ilio  Acts  passed  at  (lie  l^'ii'st  Session  of  llie  Seveiilli  I'arliaiiieMl 
ot  ('anada,  j)roi-oi;iie(l  on  the  ^JOlli  day  of  Se-ptetnl>er,  IHIM,  and  having- 
rclbreiice  to  tlu)    I)e])ai'tnient  of  I*iil)lie  Works,  or  Works  under  ils  cliarge. 


!Sul)joct. 


ISums  grantwl  to  H(TMajt'.sty  for 
I    the  timmcial  y«'ar  (nuliiig  80tli 
June,    1H92,    and  the  pnrposeis 
for  wliich  tlu-y  arc  granted. 


do 


Irausfer  of  certain  I'ublic  Pro 
l)erty  to  the  Provincial  Govern 
merits. 


Krauds  ui)on  the  Government . . . 

In  amendment  of  the  Act  re- 
.sjtecting  Government  Harbours, 
Viere  and  Breakwaters. 


Fnll  Title  of  the  Statute. 


An  Act  for  granting  to  Her  Majesty  certain  snms  of  money' 
required  for  defraying  certain  expenses  of  the  ])u})lic  ser-| 
vice,  for  the  financial  years  ending  res])ectively  the  lM)th\ 
June,  l.SOl,  and  the  80tli  June,  18J)2,  and  for  other  pur-! 
poses  relating  to  tlie  public  service.  (Assented  to  10th 
July,  1891.) 

An  Act  for  granting  to  Her  Majesty  certain  siuns  of  money 
required  for  defraying  certain  expenses  of  the  public  ser- 
vice for  the  financial  year  ending  the  30th  June,  1892, 
and  for  other  purposes  relating  to  the  public  service. 
(Assented  to  28th  August,  1891. ) 

An  Act  authorizing  the  transfer  of  certain  Public  Projjcrty         7 
to  the  Provincial  Governments. 


An  Act  respecting  Frauds  upon  the  Government 23 

An  Act  to   amend  the  Act  resi)ecting  (Government  Har-        52 
bours,  Piers  and  Breakwaters. 


84 


139 

214 


F,  X.  K.  SAUCIER 


Department  of  Public  Works, 

Ottawa,  29th  Mareh,  18D2. 
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Department  of  Public  Works  of  Canada, 

Chief  Engineer's  Office, 

Ottawa,  2nd  December,  1891. 

SiR^ — I  have  the  honour  to  transmit  herewith  the  report  of  Mr.  R.  Steckel,  of  this 
department,  in  connection  with  the  determination  of  water  levels  along  the  River  St. 
Lawrence  by  geodetic  levelling,  between  the  cities  of  Montreal  and  Quebec. 

The  work  done  by  Mr.  Steckel,  and  the  results  attained  thereon  are,  in  my  opinion, 
of  such  intere&t  and  importance,  that  I  have  no  hesitation  in  recommending  that  his 
report  be  printed  as  an  appendice  to  the  Honourable  the  Minister's  report. 

The  field  work  performed,  including  tide  and  river  gauging  as  well  as  levelling 
operations,  was  commenced  in  1885  and  completed  in  1888;  the  total  length  of  time 
spent  in  the  field  being  about  14  months.  The  office  work,  which  was  of  a  very  laborious 
nature,  had  to  be  performed  by  Mr.  Steckel  and  his  assistants  so  as  to  interfere  as  little 
as  possible  with  his  departmental  duties,  and  the  proficiency  with  which  it  has  been 
done  is  deserving  of  the  highest  praise. 

Three  special  appropriations  were  made  by  Parliament  for  this  work  :  $3,000  in 
1886-87,  $2,500  in  1887-88,  and  $2,500  in  1888-89,  in  all  $8,000,  but  this  amount  does 
not  represent  the  total  cost  of  the  work  performed  in  the  field  and  in  the  office,  as  the 
technical  part  of  the  work  was  done  chiefly  by  employees  of  the  department  under  Mr. 
Steckel's  superintendence. 

This  was  considered  the  most  satisfactory  and  most  economical  way  of  doing  this 
work,  and  the  results  attained  give,  without  doubt,  a  fair  return  for  the  outlay 
incurred. 

Before  closing  my  remarks  on  this  Report,  I  would  take  the  liberty  of  strongly 
advising  that  this  work  of  establishing  geodetic  bench-marks  along  the  River  St.  Law- 
rence be  continued :  1st.  Easterly  from  Quebec  to  the  Atlantic  coast,  and  westwardly 
from  Montreal  to  the  great  lakes,  and  up  the  Ottawa  River.  Such  a  general  system  of 
accurate  levels  would  prove  of  immense  value  for  public  works  of  all  kinds,  as  well  as 
jfor  agricultural,  hydrological  and  geological  researches,  and  would  be  more  especially 
useful  to  the  Departments  of  Public  Works  and  Marine,  under  whose  dual  control  the 
aavigation  of  the  whole  of  the  St.  Lawrence  is  vested. 

The  work  below  Quebec  would  be  of  great  service,  in  connection  with  the  projected 
ietermination  of  the  low  watar  plane  to  which  soundings  should  be  properly  reduced  in 
:he  "Beaujeu  Channel,"  previous  to  engaging  in  expensive  sounding  operations  with 
'he  object  of  ascertaining  the  cost  of  removing  the  obstructions  at  the  upper  end  of  that 
bhannel,  which  are  represented  by  the  Marine  Department  as  a  source  of  danger  to  sea- 
!?oing  vessels  of  over  25  feet  draught. 

However,  pending  the  completion  of  the  eastern  section  of  the  projected  work  along 
ne  St.  Lawrence  between  Quebec  and  the  Atlantic  coast,  which  should  be  the  first 
inaertaken — and  the  determination  of  the  correct  mean  sea  level  at  some  point  on  the 
{ulf  shore,  by  the  Marine  Department,  by  means  of  an  extended  series  of  tidal  observa- 
jions,  towards  which  Parliament  has  voted  the  sum  of  $10,000  at  its  session  of  1891, 
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the  result  of  the  levelling  operations  so  far  obtained  between  the  cities  of  Montreal  andj 
Quebec  could  be  issued  in  pamphlet  form  for  the  use  of  engineers,  surveyors,  etc.,  thel 
present  approximate  mean  sea  level  datum  being  provisionally  retained.  j 

Of  the  28  illustrations  (plans,  diagrams  and  charts)  transmitted  with  Mr.  Steckel'sj 
report,  only  15  need,  strictly  speaking,  be  reproduced  by  lithography  to  render  the  reports' 
intelligible.  These  are  Nos.  I  to  VI  and  Nos.  IX,  XI,  XIV,  XV,  XIX,  XXIII,  eacli 
on  one  sheet ;  also  Nos.  XXVI  and  XXVII,  each  as  a  whole  or  in  two  parts,  and  No 
XXVIII,  on  one  sheet. 

As  regards  the  appendices,  Kos.  13,  14,  15,  16,  17,  18,  19,  20,  21  should  b(! 
published.  ' 

I  have  the  honour  to  be,  sir,  j 

Your  obedient  servant,  | 

LOUIS  COSTE, 

Acting  Chief  Engineer. 

E.  F.  E.  Roy, 

Secretary,  Department  of  Public  Works. 


IV  [1891] 
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WATER   LEVELS,   RIVER   ST.    LAWRENCE, 


HKTWKKN 


QUEBEC,  MONTREAL  AND  LACHINE. 


Department  of  Public  Wokks, 

Ottawa,  24th  November,  1891. 
1 
Thft  Chief  Engineer  of  Public  Works. 

Sir, — I  have  the  honour  to  submit  the  following  report  on  the  levelling  and  gaug- 
iii«'  operations  which  have  been  carried  out  under  my  direction  between  Quebec  and 
'Montreal,  as  per  instructions  received  from  you,  with  a  view  of  determining  the  water 
levels  of  the  St.  Lawrence  above  the  mean  level  of  the  sea  during  high  and  low  stages 
!)f  the  river,  for  various  phases  of  characteristic  iiuvial  tide  waves  and  establishing 
•ehable  permanent  bench  marks  along  this,  the  principal  Canadian  highway  of  naviga- 
ion,  for  use  in  connection  with  the  ship  channel  and  other  harbour  and  river  works. 

The  levelling  performed  between  Sorel  and  Quebec  forms  the  second  link  of  the 
)rojected  circuit  of  precision  levels,  from  the  tide-gauging  station  which  has  been 
stablished  by  the  United  States  Coast  and  Geodetic  Survey,  on  the  Atlantic  Ocean  at 
xovernor's  Island,*  Harfeour  of  New  York,  back  to  the  same  ocean  in  the  Gulf  of  St. 
jawrence,  vid  the  Hudson  River,  the  Champlain  Canal,  Lake  Champlain,  the  River 
lichelieu  and  the  River  St.  Lawrence.  It  appears  from  the  accompanying  "Extract 
i  from  a  report  dated  10th  October,  1887,  on  fluctuations  in  the  level  of  Lake  Champlain 
I  and  the  average  height  of  its  surface  above  the  sea,  by  assistant  C.  A.  Schott"  j(see 
Lppendix  No.  14),  that  in  the  United  States,  the  spirit  levelling  commenced  in  1857-58 
It  New  York,  has  lately  been  completed  up  to  Putnam  station  on  the  Delaware  and 
jiudson  Canal  Company's  Railway  near  the  head  of  Lake  Champlain,  and  that  from  the 
Ation  just  named  the  elevation  of  the  lake  was  transferred  by  water  level  to  Rouse's 
'oint,  at  the  foot  of  the  said  lake. 

The  precision  levelling  commenced  on  Canadian  territory,  in  1883-84  near  Rouse's 
bint^  is  now  completed  inclusive  of  ofiice  computation :  1st,  along  the  River  Richelieu  from 
16  last  named  village  to  the  town  of  Sorel  ;  2nd,  along  the  St.  Lawrence  between  the  city 
■  Quebec  and  the  town  of  Lachine. 

The  system  of  simultaneous  double  levelling  and-  the  methods  of  observation  and 
mputation  adopted  for  the  work  performed  along  the  River  Richelieu  between  Lake 
tiamplain  and  the  St.  Lawrence,  and  which  are  fully  described  in  the  report  addressed 
you  under  date  of  16th  September  1885,  |  I  have  continued  to  follow  in  all  essential 
rts,  between  Quebec  and  Montreal.  Moreover,  geodesic  level  No.  1  and  improved  rods 
I),  C,  D,  illustrated  and  described  in  detail  in  the  said  report,  were  again  made  use 
but  in  addition  to  these  instruments  a  second  level,  No.  2,  constructed  by  the  same 
•jlebrated  makers  as  No.  1,  M.  M.  Fauth  &  Co.,  of  Washington,  D.C.,  was  brought 
to  requisition  when  wide  streams  had  to  be  crossed,  and  also  the  two  new  rods  E  and 
I  with  accessories  constructed  by  the  late  Mr.  E.  Chanteloup  of  Montreal,  which 
've  been  exhibited  at  the  London  Indian  and  Colonial  Exhibition  of  1886. 

The  absolute  heights  of  the  great  lakes  are  referred  to  the  mean  sea  level  deduced  from  gaugings  made 
M>vemor's  Island,  1852  to  1879. 

(Extract  transmitted  to  this  department  11th  May,  1888,  by  B,  A.  Colonna,  Esq.,  assistant  in  charge 
^  .S.  C.  andG.  Survey  Ottice  at  Washington,  in  reply  to  a  request  made  at  my  suggestion  (see  No.  77573, 
^jn  May,  1887),  for  the  heights  of  some  prominent  bench  marks  in  the  vicinity  of  Rouse's  Point,  or  in 
*\ie  other  locality  near  the  frontier  easily  accessible  from  the  Canadian  side — above  the  mean  level  of  the 
»  a^  determined  at  one  of  the  tide-gauging  stations  established  by  the  survey  on  the  Atlantic  coast. 
tThis  rejx)rt  is  published  inclusive  of  illustrations  in  the  official  re^wrt  of  the  Department  of  Public 
Tks  for  the  fiscal  year  1884-85,  ^s  Appendix  No.  7. 
8—1* 
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Tlie  new  pivot  level  No.  2  had  also  to  ])e  used  for  a  short  time  at  Montreal  and 
vicinity  on  the  north  shore  of  the  St.  Lawrence,  while  repairs  were  being  made  to 
level  Xo.  1.  ! 

This  instrument  (No.  2)  carries  a  horizontal  circle  five  inches  in  diameter,  which  | 
permits  of  reading  angles  to  thirty  seconds  instead  of  single  minutes  only  as  in  No.  1,,' 
mean  value  of  one  level  division,  2  millimetres  long  =  3-3  seconds  ;  one  division  of  I 
micrometer  head,  keyed  on  screw  for  raising  or  depressing  telescope  and  level,  corres-! 
ponds  to  2-22  seconds.  Aperture  of  telescope  =  0-124  feet  ;  focal  distance  of  object  lens  =  j 
1  -34  foot.  j 

It  is  provided  with  two  astronomical  eye  pieces  which  afford  magnifying  powers  of' 
about  40  and  60  diamete''s,  in  connection  with  the  objective  of  the  telescope.  j 

The  angular  distances  from  the  horizontal  wire  in  the  optical  axis  of  the  telescope,  | 
to  the  stadia  wires  on  either  side  are  :  2'  2o'.'-5  and  4'  29"-5  ;  the  angle  betw^een  thej 
extreme  wires  being  therefore  6'  55." 

Inclination  due  to  inequality  of  collars  =  yL  of  a  micrometer  division  or  0'2  second  :| 
the  eye  end  collar  being  smaller  than  that  at  the  object  end  of  the  telescope,  for  whichj 
reason  the  correction  required  according  to  distance  had  to  be  added  to  each  reading.     ] 

LEVELLIN(i  OPERATIONS  PERFORMED.  '■ 

Two  continuous  lines  of  levels,  marked  A  and  B  on  the  computation  sheets  an( 
abstracts,  were  run  simultaneously  on  the  south  shore  of  the  St.  Lawrence  betweei 
Caughnawaga  and  the  graving  dock  at  St.  Joseph  de  Levis,  viz.,  in  seven  sections  o: 
from  about  25  to  35  miles  in  length,  numbered  from  4  to  10  ;  the  levelling  operation: 
being  carried  on  in  opposite  directions  on  alternate  sections,  as  was  done  along  th( 
River  Richelieu,  with  a  view  of  preventing  in  a  measure,  the  gradual  accumulation  o 
error  supposed  to  arise  from  working  constantly  in  the  same  direction.  j 

The  sections  of  the  continuous  line,  together  with  the  cross-sections,  check  linesi 
loop  lines,  &c.,  levelled  in  connection  with  the  same,  are  indicated  approximately  in  re( 
on  Admiralty  charts  Nos.  2H30^.  and  28306  of  the  river  from  Quebec  to  Lachine,  to  . 
scale  of  10-335  feet  nearly  per  inch,  which  are  submitted  herewith.  (See  illustration 
Nos.  XXYT.  and  XXVII.)§  \ 

These  sections  of  the  main  line  inclusive  of  check  lines,  etc.,  may  be  described  ai 
follows  ;  the  order  in  which  the  levelling  operations  had  to  be  carried  out  and  the  bene  j 
marks  made  numbered,  for  reasons  of  economy  and  others,  being  adhered  to  with  thi 
object  of  pieventing  confusion.  I 

Section  No.  4.  I     Statute 

Milesi. 

C  '  ! 

The  levelling  ()i)eiatioiis  were  coiriiiieuced  in  the  City  of  Sorel,  at    B„gM   on  a,  boundary  ] 

«tone  of  Sonth-Kastern  Railway  property,  west  side  of  King  Street,  nearly  opposite  Jacques  \ 

Cartier  Street,  and  carried  on  in  an  easterly  direction  through  Victoria  Street,  and  along  the, 
iKjst  and  concession  roads,  &c.,  as  shown  approximately  on  Illustration  No.  XXVI.,  until  thej  j{ 

V'illage  of  St.  Antoine  de  la  Baie  du  Febvre  was  reached. 

Total  length  of  Section  No.  4 

Description  and  elevations  of  bench  marks,  &c.,  given  in  abstract  of  I'esults  No.  IV- A 
enil)?Kiied  iienin,  i)ages  10  t(^  17.  Corresponding  computation  sheets,  7H  in  nunibei-,  con- 
tained in  .Vppendix  No.  *1.  Levelling  operations  recorded  in  geodesic  level  books  Nos.  3G, 
:{?,  :iH,  .'W.  40,  41,  4'2,  handed  in  lierewith. 

in  connection  with  this  section  of  tlie  main  continuous  double  line,  levels  were  run,  as 
>lio\\  n  in  level  lH)oks  Nos.  !>(>,  105  and  113,  on  the  23  comjnitation  sheets  contained  in  Appen- 
dix No.  T'  and  in   abstract  of  results  No.  IV.   B,  A))i)endix  No.  12",  viz.  :— 


Carried  forward. 


30-405) 


30  40r 


''Not  jMiltlished. 

f;  Chart  No.  2i<'M)(i,  witli  additions  ( Til.  XXVI.),  reproduced  by  lithography  in  two  parts,  numbei 
XX  Via  and  XX  VIb,  ton  scale  of  10,000  ft.  per  inch. 

Chait  No.  2S.30b,  with  additions  (111.  XXVIT  ),  also  lithographed  in  two  parts,  numbered  XXVI 
and  X  X  \'  I  I  b,  U)  a  scale  of  10,000  ft.  per  inch. 

2  [1891]  } 
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lirouxlit  fi)iu;ii'(l. 


ia)    <Mi  tlif  soutli  slnirt-  of  the  St.  Lawi-encc  : 
C 

1st.  Twice  from  !>  -)M  (.ni  1).  Ciirdin's  hiiek  liouse,  west  side  River  Yiunaska,  near 
XLl 

cross  roiid  heading  to  Abenakis  Sj)rin|jrH,  down  U)  the  Yainaska  lock,  vi/..  :  the 
first  time,  2()tl»  September,  1SH4,  and  again  3rd  'Inly,  1H88,  with  a  view  of 
verifying  the  reintrted  considerable  settlements  of  the  last  named  structure, 
Total  subsidence  of  side  walls  togetlier  with  sill  at  upper  enrl  of  lock  chamber, 
found  to  have  been  only  O"  033(5  ft.  since  1884. 

0«)3  miles  x  2  = .    .    .^ 

'Jnd.  From  gauges  [mt  up  on  east  and  west  shores.  River  Yamaska,  near  lock,  to 
flood  marks,  &C. 

Total  mileage 

C 

Srd.  From  B0IVI  on  D.  Courchesne  s  brick  house,  opposite  the  Abenakis  Springs 
XLiI\ 
hotel,    along  th*   road   on  the  west   side  of  River  St.    Francis,    in  a  north 
westerly  direction  towards  Lake  St.  Peter,  to  flood  marks  made  by  Mayor 

Crevier,  of  the  parish  of  St.  Francois  du  Lae  and  other  parties ... 

C  .  C 

4tli.  From  Br:)M  on  .Jos.   Laramee's brick  house,  Pierreville  Mills,  to  B3M  on  a 
XLV  XLVI 

cut  stone  monument  planted  at  mouth  of  main  channel,  River  St.  Francis . , 

r)th.  From  BQM  on  Nestor  Duguay's  stone  house.  Village  of  Baie  du  Febvre,  at 
LI 
intersection  of  road  leading  to  the  j)arish  church  with  the  post  road,  north- 
ward to  Lake  St.  Peter. 

(6).  On  the  north  shore  of  the  St.  Lawrence  : 

1st.  Fi'om  St.  Lawrence  to  flood  marks  ijointed  out  by  Louis  Oervais  in  his  house, 
west  side  of  road  along  River,  Rang  Nord,  parish  of  St.  Barthelemy 

2nd.  From  high  water  marks  pointed  out  by  Honore  Vadeboncceur  around  his 
dwelling  house,  shed  and  stables,  south-west  side  River  du  Lovip  fen  hautj, 
near  its  mouth,  to  Lake  St.  Peter 


Section  No. 


This  section  extends  from  B-|^j^M  on  stump  on  beach,  in  the  division  line  between  the  par 

C 
s  of  Ste.  Croix  and  Ste.  Antoine  de  Tilly  down  to  B3M  made  on  the  west  wall  of  the 

LXXIV 
(^emment  C^ raving  Dock  at  St.  .Joseph  de  Levis. 

Levelling  carried  on  in  a  north-easterly  direction  for  a  distance  of      

Results  given  in  Abstract  V.,  page  18  of  this  report.     For  corres|:Mmding  computation 
■ts,  see  Api>endix  No.  2*,  78  pages. 

ijevels  on  main  line,  loop  lines  and  cross  sections,  recorded  in  geodesic  level  books  Nos. 
4«  17,  48,  49,  50,  54,  55,  56,  57,  58,  63,  64,  96,  98,  102,  114  and  115. 

A  loop  line  was  levelled  from  B3M  made  on  the  solid  rock  at  the  foot  of  Basile's  Hill, 

LXV  C 

sh  of  St.  Nicholas,  rid  north  shore  of  St.  Lawrence  to  B^M  at  foot  of  retaining  wall, 

LXXI 
idson's  Hill,  in  George  Couture 's  yard,  Levis,  together  with  an  extension  to  the  Louise 

l>ks  at  Pointe  k  Carey,  and  a  spur  line  from  B^M  on  the  Chiu-ch  of  Notre  Dame  de  la 

^  Ct 

^le,  Champlain  Street,  Quebec,  to  the  Quebec  Observatory,  on  the  Cove  Fields,  and  Mar- 
tej  Tower  Iso.2,  near  Grande  Allee,  344  feet  above  the  mean  sea  level.  Total  distance  passed 

-^•B'— This  loop  line  comprises  two  crossings  of  the  St.  Lawrence  estuary,  which  were 
by  making  each  tin»e  two  sets  of  simultaneous  observations  with  instruments  placed 
ly  equal  altitudes  on  opjjosite  shores.     One  of  these  crossings  was  made  at  the  con- 
part  of  the  river  opposite  Basile's  Hill,  and  the  other  from   the  (Queen's  Wharf,   Que- 
whole  as  explained  at  length  in  the  progress  report  submitted  to  you  under  date  of 
'er  9,  1886,  a  copy  of  which  is  annexed  hereto.     See  Appendix  No.  15.] 
liesults  of  loop  line  levelling  contained  in  Abstract  No.  Va,  pages  24  to  2()  of  this  report ; 
'•oKsiJonding  computation  sheets,  51  in  number,  to  be  found  in  Appendix  No.  3''. 

Carried  forward 


Statute 
Miles. 

;^0  4058 


18600 
0  1819 

2-3414 
2-40.57 

2  1022 
0  0329 
0-9544 


30  7233 


10-7641 


81-771' 


Not  published. 
8— IJ* 
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Brought  forward 

On  the  south  shore  of  the  St.  Lawrence  levels  were  run  from  the  main  line  to  tide-water 
gauges,  etc.,  at  22  points  ;  the  total  distance  gone  over  being 

On  the  north  shore  levelling  was  done  for  similar  purposes  at  six  points  ;  the  sum  of  the 
distance  covered  forming ...    

For  water  levels,  elevations  of  gauges,  &c.,  see  abstract  of  results  No.  V-A,  in  Appendix 
No.  12* ;  computation  sheets,  28,  contained  in  Appendix  No.  2.* 

Section  No.  (>. 

C 

Commenced  at  B3M  in  division  line  between  the  parishes  of  St.  Antoine  de  Tilly  and 
140 

C 
Ste.   Croix,  was  levelled  along  the  beach  in  a  westerly  direction,  up  to  B^M  made  on  stone 

LXXXIX 
foundation  of  Louis  Lafond's  house  at  mouth  of  Petite  Riviere  du  Chene. 

Total  length  of  section 

Additional  levelling  performed  in  connection  with  eight  special  bench  marks 

Results  given  hereunder  in  Abstract  No.  VI.  ;  computations  shown  in  Appendix  No.  4*, 
()4  pages. 

On  south  shore  of  St.  Lawrence,  water  levels  established  at  24  places  ;  also  elevations  of 
several  gauges  put  up  around  Pointe  Platon  wharf  and  at  Lotbiniere  ;  moreover,  Grondines 
gauge  connected  with  main  line  by  water  level.  Total  distance  gone  over  with  spirit  level. .  . 
On  north  shore,  flood  levels  established  at  Portneuf ,  Deschambault  and  Grondines  ;  also 
elevations  of  Grondines  and  Deschambault  gauges,  involving  levelling  over  a  total  length  of. . 
For  results  :  see  Abstract  VI- A,  Appendix  No.  12*  ;  corresponding  computation  sheets. 
No.  68,  contained  in  Appendix  No. 4.* 

Levels  taken  in  connection  with  this  section  recorded  in  books  Nos.  51,  52,  53,  50,  60, 
61,  62,  63,  99,  102,  103,  104,  114  and  115. 

Section  No.  7. 

C 

Levelled  from  B0M  on  stone  basement  of  David  Provencher's  residence,  near  division 
XC 

c 

line   between  parishes  of  Becancour  and  Gentilly,  westwardly  along  the  post  road  to  B3M 

LI 
on  Nestor  Duguay's  stone  house.  Village  of  Baie  du  Febvre.      Total  length  of  section . .    .... 

Additional  levelling  required  for  determining  elevations  of  four  special  bench  marks 

Results  will  be  found  in  Abstract  No.  VII.  embodied  in  this  report ;  computation  sheets 
in  Appendix  No.  5*.  Wate)'  levels  taken  on  south  shore  at  nine  points  ;  also  elevations  of 
Doucet's  Landing  and  Port  St.  Francis  gauges  established,  necessitating  the  running  of  levels 
over  a  di.stance  of , 

On  north  shore,  elevations  of  flood  marks  established  at  Cap  de  la  Magdeleine,  Three 
Rivers  and  Pointe  du  Lac  ;  also  height  of  gauge  used  by  Three  Rivers  Harbour  Commission- 
ers, which  involved  the  running  of  levels  over  a  total  distance  of 

Water  levels,  etc..  given  in  Abstract  No.  VII.,  Appendix  No.  12*  ;  computation  sheets  in 
Appendix  No,  5.* 

Field  operations  performed  in  connection  with  Section  No.  7,  recorded  in  geodesic  level 
lK)oks  (54,  65,  66,  67,  68,  69,  70,  71,  100,  101,  104,  105,  113  and  114. 

Section  No.  8. 

C 

Jimi  from  BQM  near  division  line  between  pai'ishesof  Becancour  and  Gentilly,  at  eastern 
XC  c  " 

end  of  Section  No.  7  just  described,  in  an  easterly  direction  to  Bc:M  at  upper  end  of  Section 

LXXXIX 
No.  (),  mouth  of  Little  River  du  Chene,  parish  of  St.  Jean  des  Chaillons. 

I'otal  length  of  section 

First  8  miles  levelled  along  the  post  road,  viz..,  as  far  as  the  lower  end  of  Gentilly  village  ; 
I  teach  followed  for  the?  reu)ainder  of  the  distance.  Extra  levelling  entailed  by  the  establish- 
ment of  four  special  bench  marks 

See  abstract  of  results  No.  VIII.  which  here  follows.  Details  of  computations  shown  in 
Ajipendix  No.  6.* 

Carried  forward 

*Not  published. 
4  [1891] 
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Bnmglit  foiwHi'd . 


Flood  iind  other  river  levels  t'.stablishwl  at  ten  places  on  the  south  shore  of  the  St.  Lav\ - 
noe,  and  Batiscan  and  Chaiiiplain  gauges  connected  with  main  line  by  water  level,  which 
'oeBWtated  the  nuining  of  levels  over 

On  the  north  of  the  St.  Law  rence,  check  line  levelled  from  Champlain  Church  to  Richelieu 
id  Ontario  Navigation  Conii)any's  wharf  at  Batiscan  ;  also  elevations  of  flood  marks  deter- 
ined  at  Chanii)lain  village  and  on  Rivers  Champlain  and  Batiscan,  involving  altogether 
\  oiling  operations  over  a  distance  of i 

\.B. -Difference  of  height  l)etween  B0M  cm  parish  church  of  St.  Pierre  les  Becquets, 

CXIII  c  .  .    , 

)iiu0ite  Batiscan   gauge   at   Brunelle's  wharf,  and  B^M   on   stump   at   (ientilly   opposite 

205  ■  I 

liamplain  gang*-  at  (ragnon's  wharf,  deduced  from  main  line  levelling  on  south  shore,  found 
lign'e  within  <>  KJfeet,  with  difference  of  elevation  between  same  points  deduced  from  water! 
vel  crossings  and  connecting  line  of  check  levels  run  on  north  shore.  Abstract  of  results  on' 
u-ck  line  north  shore  and  cro.ss  sections,  etc.,  run  from  this  line  to  the  river,  etc.,  will  be' 
und  in  Appendix  No.  12,^  pages  3i)  to  42,  as  also  the  corresponding  computation  sheets,  40| 
iuwnl)er,  in  Appendix  No.  <>•*... 

Field  work  performed  in  connection  with  Section  No.  8,  recorded  in  geodesic  level  books' 
MS  72.  7.S,  74.  7.-).  7(;,  78,  m,  100,  101,  104  and  115. 


Section  No.  9. 


Start* 


1   at  B^M  on  the  Sorel  market  hall  and  levelled  along  the  [)Ost  road,  the  whole 

C    XXVI 

!vv  up  to  B0M  on  large  elm  tree  on  Fabien  Lozeau's  farm,  parish  of  Varennes,  about  2  miles 

271  I 

.  the  parish  church.  j 

Total  length  of  section .    I 

(hi  Saturday,  August  25th,  1888,  bench  well  G  put  down  in  1884,  close  to  the  old  wind-! 

ill,  east  side  River  Richelieu,  in  the  city  of  Sorel,  was  transferred  to  St.  Joseph  de  Sorel  on 

e  west  side  of    the  said  river,   for  the    following  reasons:    1st.  I  was  informed  by  Mr.' 

C  j 

ihn  McCarthy  that  B©M  cut  on  the  brickwork  of  Messrs.  McCarthy's  residence — the  onlyi 

XXIV 

rmanent  Ix^nch  in  that  locality— would  probably  soon  have  to  be  removed  as  they  intended 

rebuild  the  stone  foundation  vmder  that  part  of  theii'  house.     2nd.  Bench  well  G,  as  first 

jit  down,  proved  to  be  a  very  convenient  post  for  snubbing  purposes,  in  consequence  of  which 

»'  cover  had  been  removed  and  the  well  partly  filled  with  rubbish,  f  } 

Extra  levelling  done  in  connection  with  this  transfer j 

Details  of  computatioiis.  Section  No.  9,  given  in  Appendix  No.  7*,  containing  126  sheets, 
bstract  of  results.  Section  No.  9,  viz.,  :  No.  IX.  follows  hereunder.  See  pages  48  to  55.  On' 
nth  shore  44  spur  lines  run  to  River  St.  Lawrence  ;  also  elevations  establisVied  of  several; 
gh  and  low  water  and  other  gauges  put  up  at  St.   Joseph  de  Sorel,   Contreccjeur  and  Ver-j 

leres,  all  of  which  necessitated  spirit  levelling  over  a  distance  of 

On  noith  shore  the  heights  reached  by  floods  determined  at  four  places,  viz.,   at  Berthier,! 

moraie,  Lavaltrie  and  Repentigny  ;  total  distance  gone  over I 

See  abstract  of  results.  No.  IX — A  in  Appendix  No.  12*,  pages  43  to  69,  and  corresponding 

nimitation  sheets  in  Appendix  No.  7*.  I 

Field  work  recorded  in  level  books  Nos.  82,  83,  84,  85,  86,  87,  96,  97,  106,  113,  114  and  116.  | 

Section  No.  10.  | 

liegun  at  l3ench  mark  ^  on  coping  east  side  of  abutment  at  southern  end  of  new  Canadian 

icific  Railway  bridge  across  the  St.   Lawrence,   between  Caughnawaga  and  Lachine   was 

C  I 

p-elled  following  the  |x)st  road  north-easterly  all  the  way  down  to  B0M,  already  described,' 
1  .  "271  .     I 

tout  2  miles  below  the  village  of  Varennes,  with  the  exception  of  the  last  1^  miles  which 
pre  run  through  the  fields  between  the  road  and  the  river,  to  cut  off  a  long  detour  of  the 
a(i  along  tlie  brow  of  the  high  ground. 

Total  length  of  section 

Carried  forward 


Statute 
Miles. 

197-2251 


5  9!  173 


8-6535 


31-2609 


0  1122 

7-3855 
0-4234 


33-9344 


284-9923 


Not  published. 
tN.B.  — In  order  to  prevent  boys  from  unscrewing  the  bolts  which  keep  down  the  covers,  breaking  off 
y  lugs  and  throwing  stones,  earth  or  other  rubbish  into  the  wells,  those  most  exjjosed  to  be  tampered 
'th,  viz..  A,  K  and  G  have  in  1888  been  protected  by  cast-iron  cylinders  about  185  feet  in  diameter  and 
to  5  feet  high,  having  flanges  at  bottom  and  closed  at  toj)  by  segmental  caps  all  in  one  piece,  and 
?ighing  from  400  to  500  lbs.  each,  which  are  suinxirted  on  pieces  of  cedar  placed  about  1  foot  under- 
ound. 
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C  C 

Additional  levelling  between  B  9  M  and  special  bench  mark  B  ©  M  made  from  10  to  11 
251  CXXXV 

feet  above  low  water  on  upper  side  of  southern  abutment  of  bridge,  near  the  north-west  angle 

of  the  former 

X.B. — This  bench  mark  is  now  buiied  in  the  earth  protection  slope  formed  around  the 
base  of  the  abutment. 

C  _  j 

Check  line  run  from  B  0  M  on  large  elm  stump  on  northern  bank  of  Little  Montreal.' 

63  I 

River,  30  to  40  feet  above  the  bridge  at  the  inter.section  of  the  turnpike  road  between  Chambly' 

c     ■ : 

Basin  and  Longueuil,  with  the  post  road  along  the  west  side  of  River  Richelieu,  to  B^M  on| 

CXXIII 
the  Roman  Catholic  parish  church  of  Longueuil,  viz.,   with  a  view  of  closing  the  circuit  of 
levels,  103*0186  miles  long,  which  were  nm  from  this  town  along  the  River  St.   Lawrence  to 
Sorel  and  thence  to  Chambly  Basin,  via  the  valley  of  the  River  Richelieu. 

0  26  feet  of  elevation  was  lost  in  making  this  circuit  of  103  6186  miles.  i 

Mean  error  for  whole  distance  —  0 '  07875  feet.  \ 

Probable  error  do  =005312    "  ^  \ 

Total  length  of  check  line 

C 
Loop  line  headed  Section  No.  lOi,  levelled  rid  north  shore  of  St.  Lawrence  from  B^  M 

263 
balm  of  Gilead  tree  on  south  shore  opposite  lower  end  of  St.  Helen's  Island,  across  the  River 

C 
St.  Lawrence  and  the  said  island  to  B  0  M  on  east  face  southern  abutment  Canadian  Pacific 

M 

Railway  subway  at  Brock  Street,  Montreal,  and  thence  westward  to  bench  mark  (^  on  coping 

of  southern  or  Caughnawaga  abutment,  new  Canadian  Pacific  Railway  bridge,  and  eastward 

C 
to  new  sugar  refinery,  Hochelaga,  together  with  an  extension  at  the  upper  end  from  BGM{ 
in  second  course  of  stone  above  ground,  west  face  of  first  pier  at  north  or  Lachine  end  new! 
Canadian  Pacific  Railway  bridge,  to  the  vipper  end  of  the  Lachine  Canal  entrance  channel  at 
Lachine.  ! 

Total  mileage  of  levelling  done  on  these  check  and  loop  lines 

N.B. — The  1*1211  miles  nni  from  B^M  on  coping  west  side  of  abutment,  Caughnawaga! 
end  of  new  Canadian  Pacific  Railway  bridge,  over  this  bridge  and  along  the  post  road  up  tO; 

B0M  on  the  Roman  Catholic  parish  church  of  the  town  of  Lachine  form  part  of  the  section, 
say  No.  11,  proposed  to  be  levelled  thence  westward. 

The  loop  line  just  described  was  run  with  a  view  of  connecting  the  Ijachine  Canal  with  the  j 
main  line  of  levels  ;  establishing  permanent  geodesic  bench  marks  along  the  Montreal  Harbour  I 
front,  and  determining  the  slope  of  the  St.  Lawrence  between  the  said  city  and  the  town  of] 
Lachine  along  the  north  shore,  as  well  as  the  elevations  of  fiood  marks  made  on  this  shore,  | 
below  the  Lachine  rapids  ;  beyond  the  western  city  limits  the  post  road  was  followed  thej 
gi-eater  part  of  the  way  to  Lachine.  Results  arrived  at  on  main  line  section  No.  10  given  in  I 
Abstract  No.  X.,  and|those  of  the  other  lines  just  described  are  contained  in  Abstract  No.  X- A,  i 
V)oth  of  which  are  embodied  herein.  For  details  of  computations,  see  Appendices  Nos.  8*,  1)*,  I 
10*  and  11*.  i 

In  addition  to  the  above,  the  following  operations  were  carried  out  in  connection  with 
section  No,  10,  viz.  :- 

1.  Kstalilishing  the  heights  of  several  high  and  low  water  gauges  which  were  read  in 
different  seasons  of  the  year  at  Laj^rairie,  Longueuil  and  Varennes,  and  also  flood,  ordinary 
and  low  water  levels  at  106  points  on  the  south  shore  up  to  the  new  Canadian  Pacific  Railway  I 
l)ridge,  which  entailed  the  running  of  levels  over  a  distance  on  the  north  shore  of   I 

2.  Determining  ordinary  river  and  flood  levels  at  128  points  ;  also  the  elevations  of  mitre| 
sills,  etc.,  of  locks  Nos.  1  and  5,  Lachine  Canal,  etc.  ;  the  total  distance  passed  over  with  thej 
spirit  level  being 

For  results,  s(^e  Abstract  No.  X-B,  Appendix  No.  12^',  pages  70  to  122.  Computation 
sheets  in(;luded  in  Appendices  Nos.  8*,  9*,  10*  and  11*. 

For  record  of  field  operations,  see  level  books  No.s.  71),  80,  81,  88,  80,  00,  91,  92,  93,  94,  95, 
96,  97,  106,  107,  108,  109,  110,  111,  112,  113,  115  and  117. 

Add  for: 

1.  Connection,  in  1888,  of  bench  well  A  near  tlie  International  Boundary  at  Rouse's  Point, 
with  BMffi,  U.S.C.  and  (t.S.  on  water  sill  inider  window  north  side  of  Chajnnan's  block  of 
stores.  Village;  of  Rouse's  Point,  and  verification  of  levels  taken  in  1883-84  to  base  cour.>^e  of 
scarj)  wall,  bastion  B,  Fort  Montgomery,  etc 


Ca^^ried  forward 


Statu 
Mile^' 


I      284 -Si? 


0-8ii 


12- 


20  Si 


81 
3  (P 


2- IP 
333(3 


*  Xot  published. 
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I  Brought  forward 

AKstractof  results  given  on  page  123,  Av)l)en(li\  No.  12'^  ;  coinputation  sheets  contained  in 
V|)|>endix  No.  11*,  pages  29  to  3J). 

Field  work  recorded  in  level  IkhiIc  No.  107. 

2.  Verification,  in  August,  1800,  of  crossing  effected  in  October,  1887,  by  water 
i,-vel  from  Leclercville  or  Ste.  Emmelie,  south  shore,  toGrondines  wharf,  on  the  north  shore  of 
the  St.  Lawrence 

The  result  of  this  work  was  to  disclose  the  fact,  that  the  large  white  birch  tree  on  the 

C 
glope  of  the  hill  opposite  (4x-ondines   wharf,   on   wliich   B'tM   had  l)een   made  July   7,   1880, 

180 
had  moved  northward  with  the  liill  between  .hdy.  1880,  and  October,  1887,  to  a  level  0'53 
foot  below  that  which  it  occupied  originally ;  and  furthermore,  that  between  October, 
1887,  and  August,  1890,  the  hill  had  subsided  and  additional  depth  of  nearly  144  feet  (see 
.\ppendix  Nf).  12*,  page  25  for  abstract  of  results).  Comfmtation  sheets  in  A})pendix  No.  4*, 
-"iges  54,  54^  and  120^  and  120|.     Field  work  recorded  in  level  l)ook  No.  118. 

Total  mileage  of  levelling  performed  in  connection  with  secticms  Nos.  4  to  10,  etc. 
*Not  published. 


Miles. 
:m  041 


0  6028 


383-6450 


It  will  be  seen  by  referring  to  the  mean  and  probable  errors  which  have  been  com- 
j  puted  for  all  the  sections  separately,  that  the  levelling  operations  continue  to  be  kept  up  to 
I  the  standard  of  accuracy  usually  called  for  in  Europe  and  the  United  States  of  America. 
I  As  already  explained  in  my  report  dated  26th  June,  1884,  the  observer  may,  accord- 
'  ing  to  the  rules  adopted  in  these  countries,  accept  for  short  distances  I  between  two  bench 

marks,  discrepancies  d  =  S"'-'"-^/  i  kuoni  x  2  /  corresponding  to  nearly  0-03  foot  per  mile  ; 

but  for  sections  of  25  to  50  or  100  miles   or  more  the  mean  error  developed  per  mile 

should  not  exceed  S"'-"'-  ^/  iklinm  =  0*0126  feet,  or  that  developed  in  the  whole  distance  L, 

should  not  exceed  0*0126  i/'x^ 

Taking  up  the  se\'en  sections  of  the  continuous  line  of  levels  run  l^etween  Quebec 
and  Caughnawaga  as  a  whole,  the  following  mean  and  probable  errors  indicating  the 
degree  of  accuracy  of  the  field  work  performed  on  the  205-9305  miles  covered  In-  these 
sections,  are  arrived  at  : — 

//,   Mean  error  for  whole  distance 0-09728  feet. 

^ 

//.,   Probable  error  for  whole  distance  =  0*6 745//  .  .    =      0-06562      " 

31,   Mean  error  per  mile =      0*00678     " 

M,  Probable  error  per  mile  =  0*6745  M =      0*00457      " 

DATUM, 

The  plane  of  reference  adopted  for  all  elevations  established  betw^een  Quebec  and 
Montreal  is  the  mean  level  of  the  Atlantic  at  the  mouth  of  the  Gulf  of  St.  Lawrence, 
the  vertical  position  of  which  was  approximately  determined  by  me  at  Quebec  in  1880-82, 
by  means  of  data  afforded  by  the  Admiralty  charts  of  the  St.  Lawrence  and  series  of 
tide  and  river  gaugings  made  under  the  supervision  of  this  department  and  the  Mon- 
treal Harbour  Commissioners. 

The  method  I  adopted  in  fixing  at  the  city  of  Quebec,  in  an  approximate  manner, 
the  mean  sea  level  of  the  Atlantic  in  the  Gulf  of  St.  Lawrence,  pending  the  accurate 
determination  of  the  same  by  means  of  extended  tidal  and  barometric  and  other  meteoro- 
logical observations  made  at  some  point  along  the  Gulf  shore,  such  as  Cape  Rosier, 
Perce,  itc,  and  the  completed  circuit  of  levels  above  alluded  to,  is  fully  described  in 
note  A  appended  hereto.     (.S'^^:'  Appendix  No.  21.) 
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It  will  be  seen  by  a  perusal  of  this  note,  that  two  computations  of  the  approximate 
elevation  of  the  mean  sea  level  in  reference  to  the  0  of  a  gauge  that  was  put  up  by  m^j 
direction  in  1881-82  at  the  foot  of  St.  James  street,  St.  Peter's  ward,  Quebec,  wer(| 
made.  One,  or  say  No.  1,  was  based  on  data  taken  from  a  cross-section  of  the  Rivej 
St.  Lawrence,  designated  by  the  letter  A,  which  was  taken  at  a  point  1 J  mile  west  oli 
the  village  of  Lanoraie,  where  the  river  bed  is  contracted  to  a  width  not  exceeding  iJ 
mile,  and  the  other,  or  No.  2,  on  data  taken  from  a  section,  C,  made  across  the  Lake  Stj 
Peter  flats  where  the  stream  is  nearly  7J  miles  wide.  The  two  results  thus  arrived  aj 
differ  by  about  2*0  feet,  mean  sea  level  No.  1,  viz.,  that  based  on  cross-section  A  beinj' 
found  to  be  about  2-0  feet  lower  than  No.  2,  or  that  based  on  cross-section  C.  > 

When  levelling  ojDerations  were  commenced  at  Quebec  in  1885-86,  the  lowest  heigh j 
arrived  at  w^as  adopted  as  a  datum  ;  Vjut  having  examined  more  closely  into  the  matte! 
after  the  first  season's  work  was  completed,  I  came  to  the  conclusion,  for  the  reason] 
stated  at  the  end  of  note  A,  that  the  higher  of  the  two  levels  determined,  viz.,  thai 
based  on  cross-section  C  would  probably  turn  out  to  be  the  most  correct.  I  consequenthj 
raised  the  datum  first  used,  2*0  feet,  so  as  to  make  its  height  correspond  with  the  result! 
of  computation  No.  2.  This  will  explain  why  the  elevations  of  bench  marks,  &c.,  givei! 
in  the  report  submitted  to  you  under  date  of  26th  December,  1886,  on  the  determinatioi 
of  the  relative  coping  heights  of  the  walls  of  the  graving  dock  at  Levis,  and  those  of  th  I 
Louise  Basin  at  Quebec  are  two  feet  less  than  the  corresponding  elevations  which  appea; 
in  the  abstracts  of  I'esults  now  transmitted.  ' 

In  July,  1888,  11th  to  13th,  bench  well  A  planted  on  the  international  boundar 
line,  near  the  village  of  Rouse's  Point,  was  connected  with  bench  mark  ©,  made  ii 
1882  by  Mr.  Assistant  Tittmann,  of  the  U.S.  C.  andG.  Survey  on  stone  water  sill  unde 
second  window,  21-5  feet  from  N.  E.  corner  north  front  of  Chapman's  brick  block,  whicl 
stands  at  the  S.  W.  corner  of  Lake  and  Champlain  streets  in  the  said  village. 

The  Coast  and  Geodetic  Survey  authorities  place  the  elevation  of  this  B.  M.  a 
]  10*06  feet  above  the  mean  sea  level  at  Governor's  Island,  New  York  harbour,  in  th 
report  by  Mr.  Assistant  Schott  dated  10th  October,  1887,  already  referred  to,  with  a 
extract  of  which  the  department  was  favoured  11th  May,  1888.     {See  Appendix  No.  14. 

In  this  report  it  is  stated  :  1st,  that  the  mean  sea  level  adopted  is  that  deduced  fror 
tidal  obseivatioii  in  New  York  harbour,  made  by  Coast  Survey  at  Governor's  Islanj 
between  1852  and  1879  inclusive  (comprising,  therefore,  one  and  a  half  revolutions  of  th 
moon's  nodes),  which  was  transferred  by  water  level  to  east  bank  Hudson  River,  foot  o 
18th  street  ;  2nd,  that  the  elevation  of  the  bench  mark  on  the  Chapman  block  depend 
on  spirit  levelling  along  the  eastern  side  of  the  Hudson  River  by  J.  B.  Vose  in  1857-5^ 
and  on  operations  performed  by  O.  H.  Tittmann  up  to  1887  with  the  spirit  level,  alon 
the  Erie  and  Champlain  Canals  and  the  track  of  the  Delaware  and  Hudson  Canal  Con 
jjany's  Railroad,  as  far  as  Putnam  station  at  the  southern  end  of  Lake  Champlain,  an 
thence  by  water  level  to  Rouse's  Point,  where  he  connected  the  lake  level  with  the  bene 
mark  on  the  Chapman  block. 

Mr.  Schott  places  the  probable  error  or  uncertainty  of  the  average  elevation  c 
Lake  Champlain  (97 '17  feet)  which  has  been  deduced  by  him  from  the  readings  of  thi 
water  level  made  by  the  United  States  engineers  at  Fort  Montgomery  between  187J 
and  1882,  when  taken  in  connection  with  the  levelling  operations  just  described  :  A 
about  0-3  feet  (exclusive  of  uncertainty  due  to  secular  change),  and  the  elevation  of  th 
bench  mark  on  the  Chapman  l)lock,  viz.,  110-06  feet,  must  be  at  least  as  nearly  correcj 
as  the  avei-age  lake  level  referred  to.  On  the  other  hand,  I  make  out  the  elevation  o 
Mr.  Tittmann's  bench  mark  at  Rouse's  Point  to  be  114-5010  feet  above  the  mean  leve 
of  the  Atlantic  in  the  Gulf  of  St.  Lawrence,  as  approximately  determined  by  me  a| 
Quebec  in  1882,  which  result  shows  that  my  datum  is  (114-5010—110-0600)  =  4-441 
feet  below  the  plane  of  reference  adopted  by  the  U.S.  C.  and  G.  Survey,  viz.,  the  mea 
level  of  the  Atlantic  at  (governor's  Island,  as  transferred  to  Rouse's  Point. 

The  law  according  to  which  tlie  estuary  would  be  drawn  down  Quebec  harbour  atlo 
watei*,  })y  tides  of  smallei-  amplitude  than  that  corresponding  to  the  minimum  astronomical 
coefficient  30-  until  all  ti-ace  of  tidal  influence  would  disappear,  cannot,  of  course,  1 
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rt'seiitecl  graphically  by  a  curve  or  a  ri<,dit  line  drawn  with  the  aid  of  co-ordinates 
iL'UOtin*;  experimental  results,  tlie  same  as  has  l>een  done  t'oi'  several  of  the  complete 
leries  of  raining  and  losing  tides  with  coefficients  varying  between  '^9  and  117  observed 
a  1887-88  ;  we  may  assume,  however,  without  risk  of  going  far  astray,  that  in  the  said 
larbour  the  average  rate  of  dejjression  of  the  low  water  level  is  sensibly  unifoim  for  all 
idal  oscillations  whether  the  amplitudes  correspond  to  theoretical  coefficients  between 
'0  and  118  or  between  30  and  0. 

In  so  doing  we  can  err  only  on  the  right  side,  as  regards  the  object  now  in  view, 
.:i,  the  general  geometrical  loci  of  the  low  water  levels  of  both  the  gaining  and  losing 
eries  of  tides  observed  in  the  fall  of  1887,  while  the  fresh  water  discharge  remained 
learly  constant,  are  sensibly  straight  lines  but  slightly  inclined  to  the  horizon,  and  the 
vidth  of  the  estuary  at  low  tide  increases  as  the  tidal  undulations  decrease  in  impor- 
auce.  Now  I  find,  proceeding  on  the  basis  just  defined,  that  according  to  the  results 
f  the  operations  performed  between  New  York  harbour  and  Rouse's  Point  which  are 
iven  by  Mr.  Scliott,  in  his  report  of  October,  1887,  above  referred  to,  the  Governor's 
sland  mean  sea  level  is  more  than  three  feet  above  the  level  at  which  the  St.  Lawrence 
ould  stand  in  Quebec  harbour  if  the  estuary  was  tideless  and  the  river  at  the  stage 
hen  its  discharge  is  equal  to  some  300,000  cubic  feet  per  second  and  the  depth  on  the 
ill  of  old  lock  No.  1,  foot  of  Lachine  Canal,  about  16  feet. 

As  it  is  manifestly  impossible  for  the  mean  level  of  the  Atlantic  in  the  Gulf  of  St. 
jawrence,  to  be  at  a  greater  absolute  height  than  the  level  of  the  river  abstracted  from 
he  influence  of  the  tides  would  be  at  Quebec,  some  800  miles  inland,  the  greater  portion, 
:  not  the  whole  of  the  difference  of  4-44  feet  between  the  elevation  of  the  approximate 
lean  sea  level  datum  adopted  by  me  and  the  Governor's  Island  mean  sea  level,  and 
ossibly  more  than  4*44  feet,  will  have  to  be  accounted  for  in  some  other  way.  Under 
he  circumstances,  I  concluded,  after  mature  consideration,  to  retain  my  own  datum 
ending  the  completion  of  the  proposed  line  of  levels  from  Quebec  down  to  a  place  on 
lie  Gulf  shore  suitable  for  the  establishment  of  a  properly  equipped  gauging  station,  as 
iggested  by  me  in  the  progress  report  submitted  to  you  on  the  9th  December,  1880 
^ee  Appendix  No.  15),  and  the  determination  of  the  mean  level  of  the  Atlantic  at  this 
ation  by  means  of  continuous  series  of  accurate  gaugings  made  during  several  years. 
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A.  1^ 
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1  1 

Locality,  &c. 

Parish  of  St.  (nrtgoirv — Con. 

B.M.  190.— Top  of  stone  planted 
by  D.   C.   Morency,  D.L.S.  at 
request    of   Crown    Lo.nds  De- 
partment, Quebec,  on  lot  No.  36 
on  west  side  of  Road. 

B.M.  191. -Brass-headed  nail   in 
root  of  small  elm  tree.  Lot  No. 
55,  on  west  side  of  Post  Road, at 
its  intersection  with  cross  road 
to  Nicolet. 

B.M.    XCVII-  Copper    plug  in 
north  east    wall    of     Napoleon 
Poirier's  stone  house  on  lot  No. 
59  south  side  of  old  main  road. 

B.M.  192.— Brass-headed  nail  in 
root  south  side  of  white  oak  tree 
on  Lot  No.  69,  Napoleon  Pic- 
ard's  property,  north  side  of 
Post  Road. 
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TIDAL  PHENOMENA. 

The  tides  are  all,  as  is  well  known,  secondary  effects  of  the  force  by  which  the  sun, 
earth  and  moon  are  believed  to  attract  each  other,  viz.,   the  force  of  gravitation. 

Although   containing   27,000,000   times   less  matter  than  the  sun,   the  moon,  on 

')unt  of  being  nearly  400  times  neai-er  to  the  earth,  produces  tidal  undulations  about 

wo  and  a-half  times  greater  than  those  which  the   sun  gives  rise  to.     Owing  to  the 

largely  jjrepondei-ating  influence  of  the  moon,  the  tidal  undulations  follow  this  body  in 

her  motions  about  the  earth,  generally  with  comparatively  slight  variations. 

It  is  often  explained  that  the  tidal  intumescence  is  one  of  the  immediate  or  direct 
I'ffects  of  the  variation  of  the  intensity  of  gravitation,  which  force  makes  itself  felt  in 
'the  inverse  ratio  of  the  square  of  the  distance  between  the  centre  of  gravity  of  any 
|:|uantity  of  matter  subjected  to  it  and  that  of  the  attracting  body ;  the  consequence 
fyeing  that  every  wave  has  to  move,  so  that  its  summit  or  crest  may  always  be 
ipproximately  in  the  meridian  plane,  which  passes  through  the  last  named  body,  when 
ither  above  or  below  the  horizon.  It  is  claimed  at  the  same  time  that  this  summit  would 
je  found  to  coincide  with  the  meridian  plane  just  mentioned  out  in  the  ocean, 
.vere  it  not  for  the  interference  with  the  regular  propagation  of  the  wave  by  such 
listurbing  elements  as  :  abrupt  changes  in  the  depths  of  the  sea,  islands,  jagged  coast 
ines  of  continents,  etc.,  etc. 

This  may  be  termed  the  statical  conception  of  the  tidal  phenomenon,  according  to 
ivliich  the  water  is  supposed  to  take  at  every  instant,  the  position  of  equilibriums,  which 
aiits  the  momentary  intensity  and  direction  of  the  forces  at  work. 

That  the  diminution  or  increase  of  weight  which  obtains  in  all  matter  subjected 
.0  the  attracting  influence  of  heavenly  bodies,  is  not  sufficient  to  account  satisfactorily 
:or  the  formation  of  tidal  waves,  is  demonstrated  by  the  ascertained  fact  that  the  action 
)f  the  moon  at  the  surface  of  the  earth  is  but  one  twelve-millionth  (tj.Wo.'oTo)  P^^^  ^^ 
hat  of  gravity  at  the  same  place,  w^hile  that  of  the  sun  is  less  than  2'5,^wo.Uo'(i'^  ^^  ^^^^ 
han  half  that  of  the  moon. 

Instead  of  being  a  vertical  displac^^ment  of  liquid  molecules  or  piling  up  of  the 
ame  of  a  hydrostatic  nature,  directly  induced  by  the  varying  attraction  of  the  heavenly 
Kxiies,  the  primary  cause  of  the  formation  of  all  tide  waves  has  recently  been  proved  to 
)e  the  conversion  into  hydraulic  head,  of  the  living  force  of  opposing  horizontal  currents 
)f  about  equal  strength,  to  which  slight  changes  in  the  direction  of  the  vertical  brought 
ibout  by  the  attracting  bodies  give  rise.  Moreover,  the  wave  motion  is  not  simply 
Periodical,  but  of  the  pendular  kind  ;  the  oscillation  body  moving  always  past  its  position 
»f  stable  equilibrium  and  in  a  direction  opposed  to  that  of  the  force  acting  upon  it,  by 
irtue  of  the  acquired  velocity. 

According  to  this,  the  dynamical  conception  of  the  phenomenon,  the  momentary 
tate  of  equilibrium  corresponding  to  high  water  is  realized  in  the  natural  order 
t  things,  when  the  tide  is  low  and  vice  versa,  which  theory  affords  a  rational  and 
atisfactory  explanation  of  the  long  interval  that  generally  elapses  between  the  passage 
t  the  moon  over  the  meridian  and  the  occurrence  of  the  next  succeeding  high  water, 
ven  at  the  most  exposed  points  along  or  off  the  sea  coasts  of  both  the  old  and  the  new 
outinent. 

The  tides  of  the  north  Atlantic  are  believed  to  be  contemporaneous  on  the  Euro- 
•ean  and  American  coasts,  that  is  to  say,  that  the  tides  that  are  felt  about  the  same 
Uolute  time  on  the  western  coast  of  Europe  and  the  eastern  coast  of  North  America, 
pparently  correspond  to  the  same  transit  of  the  moon  over  the  meridian  passing  through 
pomt  in  the  oceanic  region  where  all  Atlantic  tides  may  be  considered  to  originate, 
ud  which  may  be  termed  their  common  focus.  On  both  coasts  each  wave  is  believed 
<^  be  at  least  36  hours,  or  1^  lunar  days,  behind  the  passage  of  the  moon  which  gives 
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rise  to  it,  over  the  focus  meridian ;  judging  by  the  data  afforded  by  long  series  of  obs 
rations  made  on  both  sides  of  the  Atlantic. 
It  is  found  that  when  : 

V  represents  the  mean  rate  of  propagation  or  velocity  of  a  tide  wave, 
L  its  length, 

H  the  mean  depth  of  the  water  in  which  it  moves, 

T  the  time  occupied  by  it  in  travelling  over  a   distance  equal  to  its  length. 

the  duration  of  its  oscillation, 
A  the  semi-amplitude, 

V  the  mean  velocity  of  the  stream  of  flood, 

A  the  length  of  the  zone  of  flood,  equal  for  long  waves  to   ^, 

I  the  length  of  the  excursion  of  or  path  followed  by  a  particle  of  water  in  t 
stream,  j 

[/  the  acceleration  of  gravity  =  32-16  ft.  per  second,  the  whole  as  exemplitiedii 
diagram  A, 

Birectiow.  ot  propagation  at  -wave* 
>► 


it>.2on«  «^|^trea»  of  flood-.^j-Zone  of  stream  of  e\)K.^..Zone  of  streanx  of  flooA.,, 


^TuOOjy -x--- 


Diagr 


anv 


A_ 


the  following  relations  hold  good,  in  general,  for_^long  sea  waves  : 
L 


VgB. 


H  =  1 


L2 


:2' 


L=  TV 

66 

71' 


^VgE, 


h  = 


l/H 


:,  equal.'^on  an  average,  12-25  houi-s  =:  44,700  seconds, 


i 

I 


;.  =  for  long  waves,   -^j  , 

J  ^l  —  h 

(a)  Assuming  that  in  mid- Atlantic  the  average  depth  H  is  10,000  feet,   we  ijd 
with  the  aid  of  the  above  formulas  : 

V  =  567  ft.,  L  =  25,175,000  ft.,  h  =  0-66  ft.,      v  =  0-037  ft.  per  second,  I  =  831 

(h)  According  to  the  indications  of  the  Admiralty  Charts  and  the  8t.  Lawrence  Pi 

the  Atlantic  wave  enters  the  Gulf  of  St.  Lawrence  via  Cabot  Strait,  the  southern  } 

between  Newfoundland  and  Cape  Breton  Island,  in  a  north-westerly  direction  towt 

the  Magdalen  Islands.       Its  summit  passes  opposite  Cape  Race,  at  the  south-eastern 
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laity  of  Newfouiidhuul  .-111(1  in  longitude  "i.T  west,  at  VII  li.   on  full  and  cliaii^'e  days: 

,uid  in  Amherst  Harbour,  in  lon^dtude  62^  on  Ainhei-st  Island,  the  most  southern  one  of 

!the  Magdalen  gi'oup,  high  water  was  observed  to  occur  at  VIII  h.  20m.  full  and  change. 

If  the   Atlantic   tidal   oscillation  was   propagated   in   a  direction  parallel   to    the 

uthern  coast  of  Newfoundland,   by  allowing   3G   minutes  time   for  the  difference  of 

L^itude  between  Cape  Race  and  Amherst  Harbour,  we  would  have  along  this  stretch 

o/.^  •     1      ■,        ^T       '560 m.  X  C)076-5ft.        „^  ^  ,      , 

about  .360  nautical  miles  :    V  ^-  ^^v./^       =  '315  rt.  per  second,  whence  the 

6960  sec.  ^ 

V2 

rage  depth  H  of  the  sea  in  which  the  wave  moves,  as  given  by  the  formula:  H  =: 

i^hould  be  .3,090  feet,  which  is  three  to  four  times  greater   than  the   actual  depth  ascer- 
ained  by  sounding. 

The  cotidal  lines  seem  to  indicate  that  the  tide  wave  proceeds  through  Cabot  Strait 

I  more  northerly  direction,  than  that  indicated  by  the  general  outline  of  the  southern 

>t  of  Newfoundland  from  Cape  Race  to  Cape  Ray. 

Taking  200  fathoms  to  be  the  mean  depth  H  in  the  approach  to  the  southern  en- 

brance  to  the  Gulf  of  St.  Lawrence  from  a  point  opposite  Cape  Ray  to  the  Magdalens, 

'  >■  more  probable  rate  of  propagation  is  found  to  be  approximately  : 

V  =  1/32-16x1,200  =  196-^  feet. 
iMoreover,   the  general   relations   given   above   afford  in  such  case  the  following  results, 
liz.  : — Semi-ainplitude  A  =  1 -90.5  ft.,   whence  the  total  rise  and  fall  :=  ;?A  =  .3-81    ft., 
|«'hich  does  not  differ  materially  from  some   of  the  amplitudes  actually  observed  :  also 

.8,799,000  ft.  and  v  =  0-M    ft.     Again,    by   making  ;.=:  —  =  4,399,-500  feet,  we 

Obtain:   /  =  14-013  feet. 

With  an  average  velocity  of  196-4  ft.  instead  of  31.5  ft.,  the  distance  over  which  the 
wave  travels  fnmi  a  point  opposite  Cape  Ray,  say  in  longitude  56°  west,  where  it  is  high 
k'ater  at  full  and  change  at  VII  h.,  up  to  a  point  opposite  the  Magdalens  in  longi- 
:ude  61°  30'  where  the  corresponding  time  of  high  water  is  VIII  h.  20m.,  is  found  to  be 
5,120  sec.  X  196-4  ft.  =  1,201,968  ft.  =  198  nautical  miles  instead  of  360. 

On  account  of  Cabot  Strait  being  from  six  to  seven  times  as  wide  and  from  six  to 
jeven  times  as  deep  as  the  Straits  of  Belle-Isle,  affording,  therefore,  a  passage  say  forty-five 
limes  as  large,  the  tidal  fluctuations  of  the  St.  Lawrence  estuary  are  chiefly  governed  by 
;he  water  admitted  from  the  sea  through  this,  the  southern  inlet ;  the  undulation  which 
inds  its  way  through  the  northern  inlet,  manifesting  itself  rather  as  a  disturbing  element 
)f  the  regular  propagation  of  the  principal  w  ave  than  otherwise. 

After  passing  into  the  Gulf  between  Cape  Breton  Island  and  the  south-western  end 
)f  Newfoundland,  the  incoming  southern  wave  may  be  divided  into  four  sections,  follow- 
ing different  directions  at  varying  rates  of  speed.  The  first  or  principal  section  con- 
tinues to  advance  in  a  north-westerly  direction  towards  the  Baie  des  Chaleurs,  the  mouth 
j)f  the  St.  Lawrence  estuary  proper,  the  Island  of  Anticosti  and  the  northern  gulf  coast 
(n  the  vicinity  of  this  island.  The  second  section  is  deflected  to  the  southward,  along 
|:he  eastern  side  of  the  Magdalen  group  towards  the  Gulf  of  Cansoand  the  north-eastern 
I'ntrance  to  Northumberland  Straits,  and  the  third  section  to  the  south-west  and  westward, 
.dong  the  western  side  of  this  group  of  islands  tow^ards  the  north-western  entrance  to 
j  he  same  straits  ;  both  these  sections  of  the  main  undulation  meeting  each  other  alx)ut 
ihe  centre  of  the  straits.  The  fourth  section  makes  its  way  in  a  northerly  direction 
fdong  the  western  shore  of  Newfoundland  towards  the  south-western  end  of  the  Straits 
'>f  Belle-Isle  and  the  northern  gulf  coast  east  of  the  Island  of  Anticosti,  where  it  meets 
[he  comparatively  unimportant  northern  undulation  which  passes  inward  through  these 
j»traits  at  a  much  slower  pace  than  the  southern  wave,  on  account  of  the  decreased 
iverage  depth  of  water,  say  25  to  150  fathoms,  through  which  the  <jscillatory  motion  is 
)ropagated,  instead  in  from  200  to  300  fathoms. 

It  is  principally  on  account  of  the  sudden  closing  up,  or  contraction  of  the  tideway 
i-t  Pointe  des  ]SIonts  and  possible  consequent  reflection  of  a  portion  of  the  southern  un- 
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dulatiou  from  the  northern  coast  below  this  point  in  an  easterly  direction  ;  but  probabjl 
also,  to  some  extent,  owing  to  the  juxtaposition  or  combination  of  the  northern  an 
southern  undulations  when  in  different  phases,  that  the  times  of  high  water  observed  el 
full  and  change  along  both  the  north  and  south  sides  of  the  mouth  of  the  estuary,  bj 
tween  Pointe  des  Monts  and  the  western  extremity  of  Anticosti  Island,  are  from  one  1 
two  hours  later  than  the  time  established  at  Pointe  des  Monts  itself.  I 

Possibly  two  maxima  and  two  minima  may  be  exhibited  by  the  local  tide  curves  (j 
places  in  the  vicinity  of  Pointe  des  Monts,  and  a  swelling  raised  in  the  principal  curv 
by  the  secondary  undulation  may  be  felt  for  a  considerable  distance  westward.  ! 

As  it  is  high  water,  full  and  change  opposite  Pointe  des  Monts  in  longitude  67°  1; 
at  XII  hours  and  at  Vlllh.  20m.  at  the  Magdalen  Islands,  and  also  approximately  fj 
the  same  hour  at  a  point  opposite  the  said  islands  in  longitude  61°  30'  and  on  the  longl 
tudinal  axis  of  the  section  of  the  southern  wave  which  advances  towards  the  mouth  -i 
the  St.  Lawrence,  this  undulation  occupies  about  four  hours  and  three  minutes  in  travel 
ling  from  the  last-mentioned  point  to  Pointe  des  Monts,  distant  265  nautical  milej 
Here  the  width  of  the  estuary  is  reduced  to  about  23  nautical  miles  and  the  amplitucj 
of  the  tides  increased  to  1 2  feet  at  ordinary  springs  ;  opposite  the  Magdalens  it  is  on  | 
from  3J  to  4  feet.  For  this  stretch  we  have,  therefore,  approximately  the  foUowiij 
numerical  values  for  the  principal  elements  of  the  wave  based  on  the  observed  actu 
mean  rate  of  propagation. 
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The  mean  depth  H,  as  here  found,  viz.,  393  •  7  feet,  appears  smaller  than  that  c( 
responding  to  the  soundings  indicated  on  the  Admiralty  charts,  in  the  portion  of  the  Gi 
over  which  the  undulatory  motion  of  the  section  of  wave  under  consideration  is  trai 
mitted.  This  discrepancy  may  be  due  to  the  interference  of  the  northern  wave  throuj 
the  straits  of  Belle-Isle  with  the  southern  wave,  already  referred  to.  If  only  this  latt 
wave  found  its  way  into  the  Gulf,  high  water  might  occur  at  Pointe  des  Monts  befo 
XII  on  full  and  change  days,  that  is  to  say,  the  propagation  of  the  summit  of  the  sa 
wave  by  itself  from  the  Magdalens  to  Pointe  des  Monts  may  take  less  than  four  hours  a 
three  minutes,  which  represents,  properly  speaking,  the  interval  between  the  passage 
the  crest  of  tlie  southern  undulation  opposite  the  Magdalens  and  the  summit  of  thecoij 
posite  waves  at  Pointe  des  Monts. 

From  Pointe  des  Monts  the  composite  wave  ascends  the  narrowing  and  risi 
estuary  in  a  regulai-  manner  up  to  Quebec,  distant  about  222  nautical  miles.  At  tlj 
city,  wltich  is  in  longitude  71°  12'  wfest  of  Greenwich,  high  water  occurs  on  full  aii 
cliaiige  days  at  Vlh.  38m.  accoi-ding  to  Admiralty  Charts,  and  ordinary  springs  have  | 
av(^rage  amplitudeof  18  feet.  The  time  occupied  by  the  fluvial  tide  wave  in  ascendii| 
from  Pointe  des  Mfuits  to  Quebec  is  thei-efore  7  hours  and  54  minutes.  Hence  we  ha 
foi-  til  is  stretcli,  on  an  average  : 
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As  the  amplitude  of  ordinary  springs  is  stated  by  the  Admiralty  authorities  to  be 
Ijout  12  feet  at  Pointe  des  Monts  and  18  feet  at  the  city  of  Quebec,  the  mean  of  which 
>  15  feet,  the  value  of  6*90  feet  just  deduced  for  the  semi-amplitude  h  is  not  v^ery  far 
rom  being  concordant  with  the  said  mean. 

At  the  end  of  a  complete  semi-tide  day  of  an  average  duration  of  12h.  25m.,  the 
ummit  of  the  wave  which  passes  opposite  Cape  Ray  at  Vllh.  full  and  change,  has, 
coording  to  approximate  data  from  Admiralty  charts,  reached  a  point  very  little 
•elow  Quebec  city,  say  the  new  Graving  Dock,  where  it  is  high  water  at  about  Vlh. 
r  25m.  local  time  on  full  and  change  days,  and  the  average  wave  length  L  correspond- 
ig  to  the  stretch  between  Quebec  and  Pointe  des  Monts,  as  just  computed,  is  very 
early  the  same  for  the  portion  of  estuary  lying  between  the  latter  place  and  the 
rraving  Dock. 

If  now  we  give  weights  to  the  computed  wave  lengths  corresponding  to  the  three 
ti-etches  considered  between  Cape  Ray  and  the  Graving  Dock,  according  to  the  number 
t'  seconds  occupied  by  a  wave  in  passing  over  each  space,  and  divide  the  sum  of  the 
esulting  products  by  the  mean  length  of  a  semi-tide  day  =  say  44-700  seconds,  we 
lid  that  the  whole  length  of  the  wave  occupying  the  space  between  the  two  extreme 
oiuts  just  mentioned  should  be  : 

"  8,799,000  X  6,120  +  493,950  X  U,580  +  2,430,000  X  24,000 
^~  44,700  '''"■ 

1,448^  X   6,120  +  812-8   x    14,580  4-  400   x    24,000  =  679  nautical  miles 

s  against  (198  +  265  +'  220)  =  683  nautical  miles  according  to  direct  measurement. 
The  close  agreement  of  the  wave  lengths  thus  determined  tends  to  indicate,  that  on 
i^<;ount  of  the  vast  proportions  of  the  lower  St.  Lawrence,  neither  a  fresh  water 
ischarge  of  from  300,000  to  400,000  cubic  feet  per  second  or  more,  nor  the  rise  of  the 
ed  or  the  contraction  of  the  tideway,  materially  affect  the  regular  propagation  of  the 
i-eanic  wa^-es  in  and  outward  according  to  the  laws  which  are  believed  to  govern  the 
ime  in  the  open  sea,  even  as  far  inland  as  Quebec  city.     We  shall   see  presently,  how- 

fer,  upon  further  investigation,  that  the  tide  wave  itself  suffers  some  modifications  in 
cending  this  vast  estuary,  the  same  as  in  all  others. 


In  calm  weather  and  when  the  mercury  of  the  barometer  stands  rit  about  its  mean 
pight  of  say  30  inches,  it  is  found  at  exposed  points  along  the  Atlantic  coast,  that  the 
ean  level  of  the  tide- water  lies  nearly  midways  between  the  average  elevations  of  the 
N'O  high  and  the  two  low  water  marks  of  a  tide  day,  as  shown  in  diagram  B  and,  more- 
'er,  agrees  within  narrow  limits  with  that  which  obtains  out  in  the  ocean. 
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Hence  when   the   elevations  of  t 

crests  and   troughs   of  the  waves  a! 

TT  ,*^'':''i  laid  off  perpendicularly   from  a  b; 


^ 


.     ,""/.*  '  line  in  the  order  of  the  ranges  of  t 

.' tr'.'    \  I  tides,  that  is  to  say,  if,  as  shown 

rj;;-'V              1  ;  diagram  B,  the  ranges  HL  are  measur 

-''l                       J  1  on   the  axis  of  abscissas  OX,  as  frc 

-|J !,  I  y.                            O  to  G  and  D,  and  the  correspondi: 

]                      [*  i  "                            high  and  low  tide  leA'els  put  down  \ 
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Q  J)'  •  >v»  I Q  ^  are    approximately   inclined    to   e. 

*  •  ^  other  at  an  angle  PAQ  =  53°  8',  aj 

the  mean  tide  or  mean  sea  level  \\\ 
Dia^ani-B-  •  necessarily    be    sensibly   a    horizon  i 

line  FB  lying  midways  between  t|' 
two  rectihnear  high  and  low  tide  loci ;  the  three  lines  PC,  BF  and  QE  evidently  shoij 
meet  when  produced  at  a  point  A  in  the  axis  of  ordinates  OY.  j 

If,  instead  of  the  actual  elevations  of  high  and  low  water,  the  corresponding  ti(j 
coetiicients  given  in  "  L'Annuaire  des  Marees"  (called  "  Centiemes  "),  which  indicate! 
proportional  amplitudes  of  the  astronomical  tides  unaffected  by  diurnal  inequalities,  w( 
used  as  abscissas  and  ordinates,  the  result  would,  of  course,  be  the  same.  For,  along  t 
sea-coast  each  coefficient  bears  a  sensibly  constant  ratio  to  the  corresponding  elevati 
of  the  high  water  level  above  or  depression  of  the  low  water  level  below  the  mean  le' 
of  the  sea,  and  hence  also  to  the  total  amplitudes  ;  but  as  we  proceed  up  long  estuari 
a  somewhat  different  state  of  things  is  found  to  exist.  In  the  first  place,  the  high  wa 
levels  rise  during  series  of  gaining  tides  and  fall  during  series  of  losing  tides,  at  a  mc 
rapid  rate  than  the  corresponding  low  tide  levels,  or — which  is  the  same  thing — t 
geometrical  locus  of  the  high  water  levels  of  either  a  series  of  increasing  or  one : 
decreasing  tides,  has  a  greater  inclination  than  the  locus  of  the  low  water  levels  •  of  1 
same  series  of  tides  of  either  kind.  Secondly,  the  astronomical  tidal  coefficient  no  lonj 
bears  a  sensibly  uniform  ratio  to  the  actual  tidal  amplitude. 

Notwithstanding  this  altered  condition  of  matters,  having  taken  into  considerati 
the  fact  that  in  long  estuaries  of  irregular  conformation  and  declivity  and  with  a  v;;- 
able  fresh  water  discharge,  the  water  levels  corresponding  to  stated  phases  of  the  tj» 
wave  are  affected  by  numerous  perturbations  of  various  kinds,  after  having  construci  i. 
some  trial  diagrams  with  gaugings  made  under  varying  circumstances,  I  came  to  ij' 
conclusion  that  with  a  view  of  acquiring  sound  general  notions  as  regards  the  nati  ? 
and  extent  of  the  weekly,  monthly,  neap  tide,  spring  tide,  high  and  low  water  or  spriiii 
and  fall  and  othei-  periodical  variations  and  fluctuations  of  the  estuary,  it  would  bejf 
some  advantage  to  provisionally  represent  the  loci  of  the  high  and  low  water  levj-^ 
observed  at  all  the  tide  stations,  in  an  approximate  manner  by  right  lines,  previous)' 
entering  upon  closer  investigations,  where  these  can  be  satisfactorily  made.  Besidj, 
there  are  many  cases  where  the  data  available  for  the  determination  of  these  loci  le;j* 
so  much  to  be  desired  in  point  of  accuracy  as  well  as  completeness,  on  account  of  heii 
derived  from  observations  and  measurements  made  in  exposed  places  with  the  aidjf 
ordinary  un])rotected  tide  staffs  and  common  watches,  generally  only  in  the  day  tip 
and  often  at  variable  intervals,  sometimes  by  inexperienced  observers,  that  it  wouklp 
of  little  use  to  attempt  reaching  results  more  satisfactory  than  those  afforded  by  sim 
straight  lines. 

Diagrams  Nos.  1,  2,  3,  4,  5  and  6  on  111.  III.*  have  been  constructed  by  ineamt 
(lata  afFoided,  Hi-st :  by  the  tide  gauge  registers,  etc.,  kept  in  1870-71,  under  the  supervis 
of  (i.  F.  r>aillairg(',  Esq.,  the  late  Deputy  Minister  of  Public  Works,  who  was  then  f 
ing   as   Assistant  Chief  Engineer,   viz.  :    («)  at  Fort   Cumberland,   head  of  Chignep 

"    Full  si/f  litlioKnipl:  of  111..  N...   III.  :ii)n(>iHle(l  to  official  report  for  1890-91. 
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Jhannel,  Bay  of  Fundy,  and  at  Bale  Verte,  (lulf  of  St.  Lawrence,  in  coiniectinn  with 
lis  survey  for  the  projected  Baie  Verte  Canal,  (/;)  at  Rimouski,  in  connection  with  tlie 
loundings  taken  in  view  of  the  projected  formation  of  a  harbour  of  i-efuge  in  the  vicinity 
)f  this  town,  (c)  in  1876,at  Quebec,  during  the  survey  of  theSt.  Charles  estuary,  pi-evious 
o  the  construction  of  the  new  docks  ;  second  :  )jy  the  registers  of  tidal  observations,  etc., 
iuade  under  my  own  supervision,  1880-82,  at  Quebec  and  several  other  places  aljove  this 
I'ity  in  connection  with  the  hydrographic  survey  of  the  St.  Lawrence  ordered  by  this 
Department  between  Quebec  and  Cap  a  la  Roche,  only  a  small  portion  of  which  has  been 
'>ii)pleted  in  Uie  vicinity  of  Pointe  aux  Trembles  (en  bas),  Ste.  Croix,  etc. 

Diagram  No.  1  for  Cumberland  Basin,  Bay  of  Fundy,  is  based  on  54  flood  and  ebb- 
,iuges  observed  out  of  a  total  of  262  tides  which  occurred  17th  August  to  28th 
iDecember,  1870,  viz.,  on  less  than  one-eighth  the  whole  number  of  ranges  which 
l>btained  during  the  interval  between  the  said  dates.  The  greatest  dexiations  of  the 
liighest  and  lowest  mean  tide  levels  from  the  average  of  the  54  observed,  were  respectively 
i-0*76  ft.  and — 0-74  ft.  Least  range  recorded  at  neaps,  26*5  ft.  ;  greatest  at  springs, 
n-60ft. 

Mean  ratio  IH  of  tidal  intumescence  HL  to  portion  IH  above  level  A6  supposed  to 

,  HL 

;oincide  with  level  of  tideless  bay,  gulf  or  estuary  =  0-484. 

Mean  ratio  IL  of  tidal  intumescence  HL  to  portion  IL  below  level  AB  =  0-516. 

LH 

Mean   ratio  IL  of  depth  —  or  of  height  -j-  of  trough  L  above  supposed  level  AB  of 

m 

kieless  bay,  gulf  or  estuary,  to  height  of  summit  of  wave  above  this  level  =  1*066. 

In  constructing  diagram  No.  2,  I  was  guided  by  94  ranges  registered  at  the  mouth 
)f  the  River  Tidnish  on  Baie  Verte,  Gulf  of  St.  Lawrence,  betw^een  20th  August,  1870, 
ind  1st  June,  1871,  out  of  a  total  of  1,132  ranges.  Here  the  greatest  deviations  of  the 
lighest  and  lowest  mean  tide  levels  from  the  average  of  the  94  determined  were  as  great 
s-^  1-29  ft.  and — l-20ft;    minimum  range  recorded,  0-54  ft.;  maximum  range,   7-95  ft. 

IH  =  0-4634,  TL  =  0-5366,  U^  =  1159. 

HL  LH  IH 

Diagram  No.  3  is  for  Rimouski,  where  the  high  and  low  tide  levels  of  83  floods  and  59 
bbs  forming  142  ranges,  were  registered  between  22nd  July  and  29th  November,  1870  ; 
)eing  over  25  per  cent  out  of  a  total  of  504  ranges.  During  the  interval  mentioned,  the 
vater  level  fluctuated  at  the  foot  of  the  St.  Ours  Lock,  according  to  the  water  register 
egularly  kept  there,  between  elevations  20-41  and  23-16  above  datum,  which  correspond 
0  about  20-15  ft.  and  22-80  ft.  above  the  0  of  the  present  Montreal  Harbour  Coramission- 
■rs'  gauge  at  Sorel.  The  vertical  displacements  of  the  geometrical  loci  of  the  crests  and 
■roughs  of  the  tide  waves  caused  by  these  variations  in  the  fresh  water  discharge,  were, 
lowever,  too  small  to  permit  of  distinguishing  them  from  the  eff'ects  of  diurnal  line 
[ualities,  swells  raised  by  winds,  etc.  The  loci  shown  may  be  assumed  to  correspond 
pproximately  to  a  mean  river  level  21*3  ft.  above  the  zero  of  the  Sorel  gauge. 

The  greatest  deviations  of  the  highest  and  lowest  mean  tide  levels  from  the  average 
f  the  83  flood  and  59  ebb,  in  all  142  mean  tide  levels,  that  were  determined  are  + 
^•30  ft.  and  —  2-05  ft. 

Maxhnum  range  recorded  =  15-2  ft. 

Minimum  i-ange  recorded  =    3-1  ft. 

Mean  of  the  142  ranges  recorded  =  9-13  ft. 

IH  IL  IL 

•|^==0-5901,  ^=0-410,  ^^0-695. 

Diagrams  Nos.  4,  5  and  6  show  approximately  the  positions  of  the  loci  at  Quebec, 
oot  of  St.  James  street,  Pointe  Platon  and  Grondines,  for  river  levels  at  Sorel  corres- 
ponding, on  an  average,  to  20-50  ft.,  and  26-50  ft.  above  the  0  of  the  Sorel  gauge,  as, 
liown  on  diagram  No.  7,  or  to  elevations  20-55  ft.  and  25-55  ft.  above  datum. 
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These  diagrams  are  respectively  based  on  380,  261  and  414  high,  and  371,  251  ai 
416  low  water  levels  observed  and  registered  27th  April  to  4th  December,  1882,  vi 
during  7^  lunar  months,  out  of  a  total  of  444  high  and  444  low  tide  levels,  while  t 
river  stood  at  heights  varying  between  20*0  ft.  and  2  7 '5  ft.  above  the  0  of  the  Montre 
Harbour  Commissioners  gauge  at  Sorel,  or  20*05  ft.  and  27 '55  ft.  above  datum. 

On  diagram  No.  6  have  been  added  :  the  loci  of  the  high  and  low  water  levels  c 
served  at  Quebec  during  the  winter  of  1876,  viz.,  11th  February  to  26th  April,  whilst 
waterway  was  partially  blocked  up  by  ice  from  the  mouth  of  the  River  Chaudiere 
about  7  miles  above  the  Levis  Graving  Dock — westwardly.  ^ 

TABLE  I. 

CHAHACTERISTIC    RESULTS    OF    TIDAL    OBSERVATIONS    MADE    AT    QUEBEC    DURIXG    THE 

WINTER    OF    1876. 

Feet. 

Maximum  flood  range  observed  25th  February  after  persistent 

westerly  storms 20*9 

Maximum  ebb  range  observed  8th  March  after  persistent  east- 
erly storms 20'0 

Minimum    flood    range   observed  19th   March,  with  westerly 

storm 6*9 

Minimum  ebb  range  observed  19th  March,  with  westerly  storm      6*6 

Mean  range  of  floods  during  complete  lunar  month  (No.  1) 
commencing  26th  February  and  ending  27th  March,  (all 
tides  observed  by  night  as  well  as  by  day) 15-42 

Mean  range  of  ebbs  during  same  lunar  month  (No.  1) 15*39 

Mean  range  of  floods  during  complete  lunar  month  (No.  2) 
commencing  March  27th  and  ending  April  25th,  1876,  (all 
tides  observed  day  and  night) 15"29 

Mean  range  of  ebbs  during  same  lunar  month  (No.  2) 15*29 

TABLE  II. 

Results  of  Tidal  Observations  made  between  Quebec  and  Grondines  during  the  Seas 
of  Navigation  of  1882,  viz.,   1st  May  to  4th  December. 


Quebec. 


Miixiimnn  ranges  observed  (uoii  simultaneous) 

Minimum  do  do  

Mean  range  during  the  complete  lunar  month,  May  19  to  June  18, 
1882,  witli  river  level  at  a  mean  elevation  of  26  5  feet  above  0 
Sorel  gauge 

Mean  range  during  the  complete  lunar  month,  October  13  to  Nov- 
einber  12,  1882,  with  river  level  at  a  mean  height  of  2C'6  feet 
aVjove  0  Sorel  gauge 

Corresponding  amplitudes  of  ordinary  spring  tides  with  river  at 
2.3  feet,  Montn^al  Harbour  Commissioners'  gauge  at  Sorel  .... 

Corresponding  rang(js  of  ordinary  neap  tides,  with  river  at  23  feet 
per  Sorel  gauge 

Approximate  average,  rise  or  fall,  of  tidal  stream  in  estuary,  due  to 
corresponding  variations  of  one  foot  in  river  level  at  Sorel,  be- 
tween the  lieights  of  20' 5  feet  above  the  0  of   the  Sorel  gauge.  ] 

Average  range  f)f  Hoods  for  six  lunar  months,  commencing  May 
1!),  and  ending  N()veml)er  12,  1882,  the  mean  elevation  of 
river  at  Scn-cl  being  2317  feet 

Average  range  of  <'})bs  for  same  interval  of  six  lunar  months,  and 
mean  elevation,  23' 17  feet  of  river  at  Sorel,  i)er  Montreal 
Harl)Our  Commissioners'  gauge .      


Feet. 


19-9 
90 


13-41 

13-95 
18-00 
11-00 

0  2 

13  75 

13  83 


Pointe 
Platon. 


Feet. 


Grondin 


14  30 

8-10 


(a)  10-85 

(b)  11-83    I 
14 -00 

9-40 

0-6 

(c)  11-46 
(c)      11-52 


Feet. 

9-3 
3 


5  ? 

7-S 

8-i 

5  1; 
0  ^ 
6 


ic)  These  ranges  baned  on  (a)  and  (6).     Number  of  observations  available  insufficient  to  permitjH 
establishing  mean  for  six  months  in  the  ordiiuiry  way.  ^ 
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It  appears  t'min  tlie  above;  stfiteinciit  tliat  bocause  of  the  nenoral  lowoi-in^^  of  the 
irruiii  by  (5-9  X  O'ltS)  --  1"0()  ft.  which  took  phice  at  Quebec  between  tlie  end  of  May 
nd  the  beginning  of  November,  18S2,  viz.,  from  an  avei'age  monthly  hjvel  corresjxincling 
I)  a  river  surface  'JG'of)  ft.  above  datum  at  Sorel,  to  one  corresponding  to  a  river  surface 
•9  ft.  lower,  and  at  an  elevation  of  20*60  ft.  opposite  this  town,  the  mean  monthly  tidal 
unee  increased  from  13-41  ft.  to  1395  ft.  This  rate  of  change,  however,  although  not 
luch  in  error,  cannot  be  strictly  correct,  for  no  account  was  taken  here  of  the  sinall 
jariation  arising  from  the  difference,  as  regards  mean  theoretical  or  astronoinical  iinpor- 
knce,  between  the  two  monthly  series  of  tide  waves  which  ascended  the  estuary,  respec- 
!v,  from  19th   May  to  18th  June,  and  from  l.'Hh  Octobei-  to  12th  November,  1882. 

The  accurate  series  of  gaugings  made  during  the  high  and  low  water  sea.sons  in 
[iS87  and  1888,  go  to  show  that  for  a  rise  of  8*20  ft.  in  the  monthly  water  level  at 
lorel,  from  about  19-45  ft.  to  27*65  ft.  above  datum,  the  general  mean  monthly  tidal 
jinplitude  at  Quebec  decreases  from  13-60  ft.  to  13-30  ft.,  viz.,  0-30  ft. 
tut,  for  reasons  stated  in  a  subsetjuent  chapter  of  this  report,  .  we  may  consider 
!iat  the  depths  on  sill  of  lock  No.  5  at  the  head  of  the  Lachine  Canal,  where  the  rivei- 
'i  open  all  the  year  around,  vary  with  the  discharge  much  about  the  same  in  winter  as 
ii  summer,  and  as  these  average  depths  for  lunar  months  Nos.  1  and  2  (1876),  above 
jetined,  were  respectively  10'  9"  and  12'  3",  the  mean  of  which  is  11'  6",  it  follows  that 
lie  average  discharge  during  the  said  winter  months  was  not  much  inferior  to 
|ie  mean  summer  discharge.  Hence  it  would  appear  that  the  greater  portion  of  this 
i)mparatively  large  increase  of,  say,  15-34 — 13-60=^  1-74  ft.  in  the  general  mean 
lionthly  tidal  amplitude  during  the  winter  season  is  due  to  the  resistance  offered  by  the 
'•e  to  the  free  passage  of  the  fluvial  wave  to  the  westward  of  Quebec  harbour,  in 
hich  part  of  the  estuary  a  friction  head  is  generated  by  the  tidal  streams  rubbing 
igainst  the  underside  of  the  ice  crust. 

During  the  open  season,  for  an  increase  of  1*74  ft.  in  the  range  or  amplitude  the 
|tw  water  level  sank,  on  an  average,  only  about  (1-74  x  0-09)  =  0-1566  ft.,  while  the 
igh  water  level  rose  (1-74  x  0-91)  ^==  1-583  ft.  During  the  said  lunar  months  Nos.  1 
lid  2,  when  the  river  was  covered  by  an  ice  crust  above  Quebec,  the  average  monthly 
jigh  water  level  appears  to  have  been  approximately  0-7  ft.  higher  than  that  which 
btains  with  the  same  fresh  water  discharge  during  the  summer  season,  while  the  aver- 
se monthly  low  water  level  had  fallen  1  -0  ft.  lower  than  the  corresponding  water  level 
1  summer.  The  reason  of  this  probably  is  that,  in  general,  during  the  winter  season 
ss  tide-water  is  admitted  and  retained  in  the  estuary  above  Quebec,  while  it  is  covered 
y  an  ice  crust,  than  in  summer  when  it  is  unobstructed  by  ice. 

j      Diagram  No.   6  shows  at  a  glance  (see  111.  III.)  that  when  the  tidal  undulation 

jisses  opposite  the  ancient  capital,  it  partakes  already  much  more  of  the  nature  of  a 

'  v(^  of  translation  than  of   that  a  wave  of  oscillation,  considering  that  on  an  aver- 

10     IH 
,(e,  about  ^  ^itrof  its  total  amplitude,  are  above  the  level  which  the  river  would  as- 

ime  if  abstracted  from  tidal  influence,  or  say  the  level  of  the  tideless  river,  and  only 

LH 
I  ~   IL  ^^^^^'  ^^*     ^"*  ^^^  ^^'^'^'  short  or  how  long  a  stretch  of  the  estuary  immediately 

hlow  Quebec,  or  how  rapidly  the  fluvial  wave  rises  so  much  above  the  mean  level  of  the 
deless  stream,    I    am    not,    as    yet,    prepared    to    say.     I  may    point  out,    however, 
jiat  as   at    Rimouski,    which    place    is    about  155  nautical  miles  below  Quebec  city, 
I      IH 
=  =  jjT  of  the  tidal  intumescence  rose  above  the  supposed  mean  level  of  the  tideless 

tuary,  as  shown  on  diagram  No.  5,  it  may  be  inferred  that  the  fluvial  wave  is  nearer  to 
iing  a  regular  wave  of  translation  than  one  of  oscillation,  for  less  than  one-fifth  of  the  total 
ave  length  of  683  nautical  miles  between  Cape  Ray  and  the  Levis  Graving  Dock  above 
lerred  to  (see  page  73).     This  is  probably  one  of  the  reasons  of  the  close  coincidence 
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of  the  computed  with  the  actual  wave  lengths.  Again,  it  must  be  remembered  that  whe 
the  depth  H  is  considerable  in  comparison  to  the  velocity  U  of  the  stream  and  the  height 
of  the  undulation,  its  rate  of  propagation  must  be  nearly  the  same  whether  it  be  a  wav 
of  translation  or  one  of  oscillation ;  the  rate  of  the  former  being  in  general  equal  t 
l/(/  (H-t-/i)  it:  U  and  that  of  the  latter  to  y'g  H. 

Above  Quebec  a  small  portion  of  the  fluvial  wave  continues  to  descend  below  th 
level  of  the  tideless  estuary,  as  far  as  Ste.  Croix  on  the  south  shore  or  Cap  Sante  on  th 
north  shore,  and  thence  westward  up  to  the  point  where  all  trace  of  tidal  influence 
lost,  (in  the  vicinity  of  Contrecoeur  or  Vercheros,  or  even  further  up),  the  whole  of  tl 
tidal  intumescence  is  formed  and  propagated  entirely  above  the  level  of  the  river,  th 
same  as  in  all  ordinary  simple  waves  of  translation. 

AVhile  advancing  in  this,  the  shallower,  steeper  and  more  contracted  and  obstructe 
part  of  the  estuary,  the  undulations  naturally  become  much  shorter  and  somewhi 
steeper  and  the  rate^  of  propagation  is  steadily  decreasing,  until  finally  both  length  an 
amplitude  are  reduced  to  0  and  the  velocity  to  a  minimum,  at  the  extreme  western  lini 
of  the  maritime  portion  of  the  St.  Lawrence  above  Lake  St.  Peter.  Although  th 
fluvial  wave  continually  decreases  in  length  and  steepens,  while  from  a  perfect  wave  ( 
oscillation  in  the  Gulf  it  is  being  transformed  so  as  to  become  a  regular  wave  of  tran 
lation  some  thirty  miles  above  Quebec  harbour,  the  said  wave  has  not,  according  l 
Admiralty  chart  No.  2516,  apparently  lost  much,  if  any,  in  amplitude  or  range  whe 
it  reaches  this  city. 

The  port  of  Quebec  appears,  therefore,  to  possess  all  the  natural  advantages  gene 
ally  afforded  by  tidal  harbours,  nearly  to  the  fullest  extent  possible  on  the  St.  Lawrenc 
besides  which,  it  is  also  free  from  the  very  serious  periodical  troubles  which  are  caused  i 
some  localities  situated  further  up  stream,  by  spring  floods  and  other  sudden  and  irreguhi 
fresh  water  fluctuations,  and  ice  jams  and  shoves.  It  is  not  to  be  denied,  neverthelesj 
that  the  lower  portions  of  the  city  are  exposed  to  be  flooded  for  a  short  time  at  hig 
water,  when  very  high  spring  tides  are  accompanied  by  violent  north-easterly  storml 
On  the  8th  of  May,  1874,  many  vessels  were  much  damaged  in  their  winter  quartej 
by  ice  jams,  owing  to  the  sudden  departure  of  the  ice  bridge  caused  by  the  pressure  ] 
the  freshet  waters  against  the  key  of  the  bridge  above  the  River  Chaudiere  and  tl| 
ramming  operations  of  steamers  ;  but  such  ice  jams,  &c.,  are  of  comparatively  rai 
occurrence.       (See  Appendices  Nos.  16,  17  and  18.) 

In  short  inlets  and  most  estuaries  of  moderate  length,  not  only  has  one  undulatic 
time  to  make  a  complete  evolution  before  the  succeeding  wave  commences  to  enter ;  bi 
a  large  proportion  of  the  water  admitted  also  finds  its  way  back  to  the  ocean  merely  I 
virtue  of  the  slope  assumed  by  the  outgoing  stream,  so  that  the  elevation  or  swelling  • 
the  same  caused,  on  an  average,  by  the  influx  of  sea  water  is  necessarily  always  smaller 
than  that  which  corresponds  to  the  introduction  of  a  complete  tidal  undulation  fro 
trough  to  trough,  from  summit  to  summit,  or  between  any  two  other  corresponding  poin 
(\i  two  consecutive  undulations.  On  account  of  the  very  great  length  of  the  maritin 
portion  of  the  St.  Lawrence,  over  800  nautical  miles  from  Cape  Ray  to  ContreccBur 
Vercheres,  at  least  two  undulations  make  their  way  simultaneously  up  the  estuary ;  t) 
water  brought  into  it  by  one  wave  cannot,  therefore,  flow  out  again  without  beii 
incorporated,  wholly  or  in  part,  in  the  next  succeeding  wave,  viz.,  in  a  manner  to  satis: 
the  conditions  of  the  established  oscillatory  motion.  It  follows,  that  in  this  va 
estuaiy,  the  mean  increases  in  the  area  and  depth  of  the  waterway  and  the  elevati( 
of  the  water  contained  therein  which  are  produced  by  the  influx  of  sea  water,  can 
no  time  be  less  than  the  corresponding  increases  which  the  wave  of  least  importan 
and  amplitude  generated  in  the  Atlantic  would  bring  about,  viz.,  the  wave  whi' 
has  a  coerticient  of  semi-amplitude  equal  to  about  0"30. 

As  the  wa\'{^s  gain  in   importance   passing  from  neaps  to  springs,   the  volume 
water  lodging  in  the  estuary  increases  also,  until  the  maximum  elevation  correspondii 
to  full  nr   change  (jf  the  moon  is  reached,  when,  all  other  things  remaining  equal,  tj 
watei-  Jiuairi  (h'scciids  towards  the  mean  minimum   elevation  just  referred  to  until 
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ttains  the  level  c(»rr«*s])()iuliii,n  to  the  lowest  succ;eetliii«4.s  iiea})s,  to  rise  a<ifaiti  with  tiie 
aining  tides. 

The  tfreatest  volume  of  water  which  can  at  any  time  lodge  in  the  estuary  under 
orinal  conditions  of  the  atmosphere,  in  addition  to  that  which  would  he  contained 
jei*ein,  if  the  stream  was  al)stracted  from  the  influence  of  the  tides,  is  that  which  can 
e  brought  in  by  the  wave  corresponding  to  the  maximum  theoretical  coefficient  of 
?mi-amplitude  of  118. 

According  to  the  Admii-alty  Charts,  it  is  high  water  on  full  and  change  days, 
pposite  Cape  Hay,  in  longitude  56^  west  of  Greenwich,  at  Vllh.,  which  corresponds  to  oh. 
4m.  nearly,  eastern  standard  time,  and  at  Quebec,  in  longitude  71°  12'  west,  at  Vlh.  38ni. 
>cal  time,  which  corresponds  to  6h.  23m.  when  referred  to  the  meridian  in  longitude 
5°  west ;  but  it  must  be  observed  that  the  tide  wave  the  crest  of  which  passes  Cape 
lay  at  5h.  44m.  is  not  the  same  as  that  which  reaches  Quebec  at  6.23  eastern  standard 
ime.  This  latter  wave  is  one-half  lunar  day  or  12  hours  oldei-  than  the  former,  that  is 
0  say  the  wave  observed  at  Quebec  here  referred  to,  corresponds  to  a  pendular  oscilla- 
ion  generated  by  the  moon  and  sun  one-half  day  ahead  of  that  which  is  looked  upon 
s  having  produced  the  wave  observed  at  Cape  Kay  now  under  consideration,  viz.:  two 
mar  days  =  48  hours,  instead  of  only  one  and  a-half  lunar  days  =36  hours  previous, 
0  the  moon's  meridian  transit  immediately  preceding  the  time  of  high  water  at  Quebec. 

In  comparing  the  coefficients  of  semi- amplitude  as  deduced  directly  from  the 
idal  observations  made  in  1887-88  with  the  theoretical  coefficient  given  in  "  L'Annuaire 
es  Marees,"  the  difference  of  age  between  the  tides  of  the  western  coast  of  France  and 
hose  which  make  themselves  felt  simultaneously  at  and  above  Quebec  city  have  been 
!uly  taken  into  account. 


GAUGING  OPERATIONS  OF  1887  AND  1888. 

All  the  tide  and  river  gauging  performed  previous  to  1887-88  on  the  St.  Lawrence, 
nd  to  which  reference  has  just  been  made,  was  effected  by  means  of  simple  staffs 
livided  into  feet  and  tenths ;  the  figures  denoting  the  feet  being  painted  in  red  and  the 
eiiths  represented  by  stripes  painted  alternately  blue  or  black  and  white.  These 
:auges  had  generally  been  put  up  alongside  of  wharves,  but  sometimes  also  anchored  in 
he  stream,  where  they  were  maintained  in  a  vertical  position  by  means  of  chain  or 
•ther  guys,  made  fast  at  the  lower  ends  to  cast  iron  weights  or  to  stones  put  down  for 
he  purpose. 

In  no  instance  were  any  special  precautions  taken  with  a  view  of  securing  smooth 
vater  around  the  gauge  by  placing  it  in  a  box  or  in  any  other  way,  nor  was  it  con- 
idered  necessary  to  note  the  height  of  the  barometer  in  a  regular  and  continuous 
nanner  for  the  purpose  of  determining  to  what  extent  the  height  of  the  water  might 
lave  been  directly  affected  by  variations  in  the  pressure  of  the  atmosphere  ;  moreover, 
he  registered  times  could  not  always  be  relied  on  as  being  correct,  within  the  requisite 
imits,  to  render  the  observations  and  measurements  available  for  the  determination  of 
imultaneous  water  levels.  Again,  being  in  1881-82  under  the  impression  that  the  tides 
ifFected  the  river  at  Sorel  only  to  an  inappreciable  extent,  instead  of  sometimes  as 
hmch  as  1  foot  and  more,  as  found  out  by  actual  close  observation  in  1884-85, 1  attached 
ittle  importance  to  the  establishment  of  a  river  gauging  station  at  a  point  above  this 
own  in  connection  with  tidal  observations ;  hence  there  were  no  means  available  for 
eparating  the  rise  and  fall  of  the  river  level  proper  from  the  fluctuations  produced  by 
he  tidal  undulations.  Finally,  most  of  the  bench  marks  made  in  the  vicinity  of  the 
gauging  stations  of  1881-82  have  been  carried  away,  disturbed  or  obliterated  by  the 
ce,  or  otherwise  removed  or  destroyed. 

Therefore,  notwithstanding  the  fact  that  the  observations  made  previous  to  1887, 
ust  referred  to,  have  afforded  valuable  information  respecting  the  relative  tidal  fluctua- 
ionf>,  local  tide  curves,  etc.,  at  various  points  of  the  St.  Lawrence  estuary,  as  shown  above, 
he  results  obtained  could  not  be  directly  utilized  in  connection  with  the  precision  level- 
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ling  afterwards  performed  along  the  southern  shore  of  the  river,  for  the  determination  c 
absolute  elevations  of  water  levels  corresponding  to  various  phases  of  the  fluvial  wav 
and  paiticular  stages  of  the  fresh  water  stream.  Hence  the  necessity  of  undertaking  moi 
systematic  and  precise  tidal  observations  and  fresh  water  gaugings  during  the  high  am 
low^  stages  of  the  river. 

This  work  was  carried  out,  as  you  are  aware,  during  the  fiscal  year  1887-88; 
series  of  observations  being  made  in  the  fall  of  1887,  viz.,  during  October  and  a  par 
of  November,  when  the  river  is  at  its  lowest,  and  the  other  series  in  the  spring  of  188(^ 
when  the  stream  carries  a  greater  volume  of  water  than  at  any  other  season,  viz.,  durim 
the  last  week  in  April  and  nearly  the  whole  of  the  month  of  May. 

There  can  be  no  doubt  that  if  properly  constructed  self-registering  gauges  couk 
have  been  used  at  all  the  stations,  the  most  satisfactory  results  possible  woukl  have  beei 
arrived  at  in  every  respect ;  but  as  some  16  or  17  stations  had  to  be  established,  oi 
account  of  the  great  cost  of  such  instruments^"^,  the  idea  of  securing  the  necessary  infoi 
mation  in  this  manner  would  have  had  to  be  dismissed,  even  if  it  had  proved  practicabl 
to  place  the  apparatus  simply  on  a  firm  support  without  providing  a  special  house,  etc 
for  it,  as  has  been  attempted  by  the  U.  S.  C.  and  G.  Survey,  with  wdiat  measure  ( 
success  I  have  not  learned.  But  I  feel  warranted  in  saying,  judging  by  past  exper 
ence,  that  neither  on  thewharves  which  are  available  between  Quebec  and  Montref 
for  making  both  high  and  low  water  observations,  nor  at  any  other  point  on  the  ri\ 
shore  that  might  be  found  suitable  for  the  object  in  view,  could  a  gauging  apparatus,  oi 
in  fact,  any  other  kind  of  well-finished  mechanical  contrivance  or  instrument  be  safel 
left  in  position,  unprotected  and  un watched  even  for  a  few  days,  much  less  a  montl 
which  is  the  least  space  of  time  generally  required  for  a  fairly  complete  series  of  obse 
vations. 

Under  the  circumstances,  it  became  imperative  to  devise  some  simple,  inexpensiv 
gauging  apparatus  which  would  permit  of  attaining  the  desired  degree  of  precision,  i 
results  dependent  on  tidal  observations  and  river  gaugings,  without  running  too  great 
risk  of  losing  a  whole  season's  work  by  the  displacement  or  destruction,  accidental  t 
otherwise,  of  some  of  the  gauges,  or  on  account  of  some  of  their  essential  parts  bein 
broken  or  put  out  of  order,  because  of  some  mishap  during  the  handling  of  the  instn 
inent  or  at  any  other  time,  or  owing  to  mistakes  being  made  in  reading  or  registeriii 
the  heights,  etc.,  by  inexperienced  persons  such  as  w^ould,  in  most  localities,  have  to  b 
employed  in  order  to  keep  down  the  expense,  and  for  other  reasons  not  less  weighty  < 
more  easily  got  over. 

GAUGING    APPARATUS. 

With  the  aid  of  illustrations  Nos.  I.  and  II.,*  which  explain  themselves,  the  co 
struction,  installation  and  manipulation  of  the  gauge  designed  with  a  view  of  nieetir 
the  various  requirements  just  refei'red  to,  etc.,  will  be  fully  understood  from  the  fo]lo^ 
ing  description. 

T  is  a  wooden  tul)e  of  square  section  6  inches  by  6  inches  inside,  and  8  inches  I 
8  inches  outside,  and  of  the  proper  length  (15  to  35  feet)  to  reach  from  a  point  on  tl 
bottom  covered  at  low  tide  by  5  to  7  feet  water  or  more  up  to,  but  no  higher  than  tl 
top  of  tlie  capping  timber  of  the  wharf  to  the  side  of  which  it  is  to  be  fixed,  viz.,  I 
screwing  tliree  or  four  straps  of  sheet  iron  J  inch  thick  by  1|^  inches  wide,  or  thereabout 
to  the  tulje  and  the  wharf  timbers.  This  tube  is  made  of  four  pine  boards  one  inch  thic 
all  in  one  pit^ce,  planed  on  one  side  and  screwed  together  and  to  a  bottom  piece  6  inches  Ij 
0  inches  ))y  2  inches  thick ;  four  or  five  round  holes  \  inch  in  diameter  are  generally  pierce 
in  the  bottom  and  from  eight  to  sixteen  more  are  put  through  the  sides,  according  as  tl 
tube  stands  more  or  less  deep  in  the  water  and  exposed  to  the  action  of  the  waves.  Tl 
smooth  or  j)laned  faces  of  the  boards  are  turned  towards  the  inside,  so  that,  there  beii 


•'  'I'll*'  price  of  the  improved  nelf-registering  tide  gauge  manufactured  by  M.  M.  A.  Lege  &  Co.,  of 
Mild  :V2  Kirlty  street,  Hatton  (iarden,  London,  England,  is  from  £80  to  £100,  and  M.  M.  Fautli  &  Co., 
Watiliingtcjn,  D.C,  U.S.,  unk  #350  for  a  self-registering  apparatus  similar  to  those  made  by  theui  fort 
[L  S.  C.  <fe  (4.  S.  T\ui  £1(M)  gauge  also  registers  the  height  of  barometer,  temperature  and  force  and  din 
tion  of  wind  ;  but  not  the  otliers. 

*   Full  size  lithogniplis  of  Nos.  I.  and  IT.  accompany  official  report  for  1890-91. 
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iO  horizontal  joint  in  any  of  them,  nothing  can  interfere  with  the  free  motion  of  tin* 
loat,  which  has  to  move  up  and  down  in  the  tube.  If  the  cutting  oil' of  su(;h  portion  of 
he  box  when  resting  on  the  bottom,  as  may  stand  a})Ove  the  capping  timber  of  the 
vharf,  was  neglected,  it  would  surely  be  wrenched  sooner  or  later  out  of  its  primitive 
)Osition  by  the  hawsers  of  vessels ;  in  some  cases  fenders  at  least  9  inches  thick  had  to 
»e  bolted,  one  on  each  side  of  the  tube  to  protect  it.  The  thickness  of  the  sides  of  the 
ube  was  limited  to  one  inch,  to  facilitate  handling  in  putting  it  up  and  taking  it  down, 
or  it  must  be  rememl:)ered  that  after  the  low  water  observations  are  completed  in  the 
all,  all  the  Hoat  tubes  have  unavoidably  to  be  taken  down,  not  only  to  keep  them  from 
l»eing  crushed  by  the  ice  during  the  winter ;  but  also  to  render  them  available  for  use  at 
|iighest  water,  early  in  the  spring,  before  blocks  of  ice  several  feet  thick,  in  which  they 
j/ould  be  embedded  if  left  standing,  could  be  removed  without  incurring  considerable 
jxpense  and  great  risk  of  breaking  up  the  tubes  so  as  to  render  them  unfit  for  further 
|se. 

I  The  gauging  apparatus  proper  consists  of  a  square  wooden  box  B,  open  top  and  bottom, 
!nd  having  precisely  the  same  cross-section  as  the  float  tube  T,  viz.,  measuring  6  inches  by 
I  inches  inside  and  8  inches  by  8  inches  outside  and  9  inches  in  height.  On  one  side  are 
liounted  on  a  horizontal  hollow  axle  a  made  of  |  inch  brass  tubing,  pluo^ged  at  both  ends  to 
educe  its  weight  to  a  minimum  :  1st,  a  reel  R,  5  to  6  inches  in  diameter,  constructed  of 
heet  iron  or  brass,  on  which  is  rolled  a  copper  measuring  tape  or  band  ^  inch  wide, 
eighing  at  the  rate  of  62  feet  per  pound  when  etched  ready  for  use,  and  of  the  requisite 
»ngth  to  indicate  the  extreme  rise  and  fall  of  the  tide  or  river  ;  2nd,  a  light  brass  pulley 
heel  P,  having  a  diameter  of  7  inches,  so  that  when  the  tape  t  is  passed  from  the  reel 
ver  the  wheel,  and  a  small  friction  roller  placed  in  a  slit  I  at  the  underside  of  the  box, 
r  simply  through  an  oblique  slit  with  upper  side  rounded  off",  as  shown  on  vertical  sec- 
ion,  it  may  hang  down  exactly  in  the  centre  of  the  float  tube. 

The  tape  t  is  hooked  to  a  float  F,  having  the  form  of  a  truncated  pyramid  with  sides 
icHned  to  each  other  at  an  angle  of  about  12°.  It  is  constructed  of  tinned 
late,  soldered  at  top  and  bottom  to  hoops  of  round  galvanized  iron  wire  as  shown,  and 
leasures  5*5  inches  by  5*5  at  base  and  6-06  inches  by  6*06  at  top  by  4  inches  in  height, 
hich  is  just  sufficient  to  prevent  the  float  from  sinking  when  put  in  the  water  by  itself, 
iz.,  independently  of  the  tape  and  counterweights. 

The  pyramidal  form  has  been  adopted  with  a  view  of  providing  increased  play  room 
ear  the  water  surface  between  the  float  and  the  box,  in  comparison  to  that  left  at  the 
ase  of  the  float,  in  order  to  prevent  small  chips  of  wood,  pieces  of  paper,  etc.,  which 
light  find  their  way  into  the  tube,  from  being  jammed  or  caught  between  the  wood 
ad  the  tin,  so  as  to  interfere  with  the  free  motion  of  the  float,  more  especially  in  cases 
here  it  might  be  found  to  be  unsafe  to  put  up  the  float  tube  in  a  perfectly  vertical 
Mition. 

In  the  centre  of  the  lower  base  of  the  frustum  of  the  pyramid  is  soldered  a  brass  tube 
0'066  foot  or  about  J  inch  in  diameter  and  1'78  inch  in  height,  the  top  of  which  is 
•nnected  with  the  upper  base  by  an  envelope  of  tin  soldered  to  the  square  iron  wire 
)op  around  this  base  and  to  the  upper  end  of  the  tube,  so  as  to  form  a  hermetically 
osed  vessel  with  a  cylindrical  opening  in  the  centre  ;  this  opening  is  filled  with  water 
p  to  the  0  point  of  the  tape  when  the  gauge  is  ready  for  use,  and  it  affords  a  passage 
T  rain  water  and  small  heavy  objects  dropped  inadvertently  into  the  float  tube,  -vvhich 
ould  permanently  diminish  the  buoyancy  of  the  float. 

The  float  F  is  loaded  at  its  underside  by  means  of  a  sheet  of  lead  having  as  nearly 
•  possible  the  same  form  and  area  as  the  lower  base  to  which  it  is  soldered,  so  that 
jhen  the  spring  clip  c,  with  lead  stretching  weight  w,  weighing  in  all  (without  discs) 
pound  and  10  ounces — 26  ounces — is  attached  to  the  tape  and  the  latter  hooked  to  the 
ched  cross  bar  in  provided  for  the  purpose  at  the  upper  end  of  the  brass  tube,  the 
iderside  of  the  spring  hook  n  which  coincides  with  the  zero  point  of  the  copper  band 
ay  be  exactly  at  the  water  surface. 

Four  buttons  h  screwed,  one  on  each  of  the  four  sides  of  the  gauge  box  near  its 
ise,  serve  to  prevent  it  from  being  shifted  laterally  when  once  placed  fairly  over  the 
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rtoat  tube,  and  two  counterweights  c^,  c^,  consisting  of  brass  tubes  filled  with  lead,  a 
inserted  in  the  side  of  the  box  opposite  the  pulley  wheel,  to  prevent  the  apparatus  fro 
being  unwittingly  canted  over  towards  the  other  side  and  in  order  to  facilitate  t 
•carriage  of  the  same  by  hand. 

Thirty-five  to  forty  loose  circular  discs  of  lead  d,  of  the  weight  of  one  foot  of  taj 
and  liaving  small  holes  pierced  through  them  near  the  circumference,  accompany  ea( 
stretching  weight  W,  which  is  scooped  out  in  the  centre  for  part  of  its  length  to  afifo 
room  for  slipping  the  discs  over  a  cylindrical  brass  rod  j  secured  to  the  weight.  The 
discs  are  required  for  keeping  the  zero  point  of  the  copper  tape  constantly  in  the  pla' 
of  the  water  surface,  viz.:  by  adding  one  disc  to  the  weight  for  each  foot  of  fall  ai 
taking  one  oif  the  same  for  each  foot  of  rise  of  the  tide  ;  the  number  of  such  discs  on  t 
weight  W  having  always  to  be  equal  to  the  number  of  feet  of  tape  hanging  below  t 
top  of  the  brass  index  bar  i  screwed  to  the  sides  of  the  box,  as  shown  in  the  illustratioi 
A  scale  is  engraved  on  the  face  of  the  weight  W  on  both  sides  of  the  brass  pin,  ea 
division  of  which  is  equal  to  the  thickness  of  a  disc,  so  that  the  total  number  of  discs  I 
use  may  be  ascertained  at  any  time  without  counting  them  one  by  one.  As  the  area  ' 
the  float  opposite  the  0  of  the  tape  is  nearly  0*2  square  foot  and  the  weight  of  each  dj- 
0*26  ounce,  the  vertical  displacement  of  the  float  caused  by  paying  out  or  taking  {> 
one  foot  of  tape  is  only  about  0*0013  feet,  an  insignificant  quantity  as  regards  the  pres( 
object. 

The  size  of  the  weight  W  and  strength  of  the  copper  band  t,  or  rather  its  thickn 
if  it  be  admitted  that  J  inch  is  the  least  width  compatible  with  a  plain  graduation  a 
proper  facility   for   changing  the  position  of  the  clip  before  it  has  risen  quite  up  to 
wheel,  while  the  tide  is  ebbing  or  after  it  has  descended  about  one  foot  below  the  cen 
of  this  wheel  during  flood  tide,  without  risk  of  obliterating  the  divisions  in  a  short  tii 
are  regulated  by  the  following  considerations,  viz.,  1st,  the  force  necessary  to  overco 
the  friction  generated  between  the  band  and  pulley  wheel,  etc.,  should  be  smaller  th 
that  which  would  permit  of  the  float  being  raised  or  lowered  in  any  position  to  a  grea 
extent  than  say  O'OOo  ft.  without  attempting  to  regain  its  original  place ;  2nd,  the  t; 
must  be  sufticiently  taut  to  indicate  the  correct  depths  of  the  water  surface  below  < 
top  of  the  index  bar  i,  and  strong  enough  to  bear  repeated  winding  and  unwinding,  e 
often,  by  not  over-careful  observers,   for  weeks  together  without  easily  kinking 
]>reaking.     I  may  state,  in  this  connection,  that  a  band  of  only  half  the  thickness  of  tj.t 
described  above,  and  weighing  at  tlie  rate  of  124  ft.  per  pound,  instead  of  62,  was  foild 
to   be   too  slight  and  weak  to  stand  much  hgindling.      On  the  other  hand,  I  believ 
weight  of  somewhat  lesa  than  26  ounces,  say  1^  pounds,  would  answer  the  purpose  bet 
for,  l)esides  causing  less  friction  it  could  be  kept  securely  in  position  along  the  tape 
means   of  a  spring  clip  of  smaller   holding  power  than  that  used,  and  which  would 
easier  to  manipulate. 

An  opening  is  made  in  the  side  of  the  lx)x  opposite  that  on  which  the  whee 
mounted  to  let  in  the  light  required  for  making  correct  readings  opposite  the  index  1 
This  opening  is  disposed  so  as  to  permit  of  transferring  the  wheel  reel,  together  vjh 
weight  and  tape,  fi'om  one  side  to  the  ether  in  case  it  should  be  found  necessarw 
advantageous  to  do  so  for  one  reason  or  another ;  in  such  event,  the  counterweights jc.. 
have  also  to  be  taken  out  and  pushed  into  the  holes  provided  for  them  in  the  oppose 
side  of  the  box. 

When  the  gauging  operations  are  suspended  or  completed,  the  clip  and  stretcl 
weight  are  removed  and  secured  in  place  in  the  opening  opposite  the  wheel,  as  showr  "H 
ilkistration  No.  I.,  by  passing  the  hollow  axle  a  through  a  hole  bored  at  the  upper  enpt 
the  weiglit ;  the  float  is  then  drawn  up  in  the  box,  the  tape  being  wound  up  siiil- 
taneously  on  the  leel,  which  is  now  prevented  from  unwinding  by  locking  it  withiW' 
brass  l)olt  /''. 

As  the  whole  apparatus,  complete,  weighs  but  14  J  pounds,*  and  is  balanced  sp' 
to  liaiig  fair  when  taken  hold  of  by  the  handle  G,  it  can  be  easily  carried  by  the  gtlj^ 
keciper  ivoin  tlie  wliarf  to  his  residence,  usually  close  by,  and  brought  back  when  a, 

*  Total  w  li^lit  of  gauge,  packed  in  case  for  transportation  over  long  distances,  27^  lbs. 
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lutwl.  Tli«M«»  heinu'  absolutely  nothing  left  on  the  wliarf  wliicli  uiiglit  }>e  stolen, 
miiliciouslv  broken  or  \mt  out  of  order  by  bt^ing  played  with,  l)esides  the  l)are  float  tube 
whioh  should  be  t-osered  to  prevent  chips  or  other  light  refuse  from  being  thrown  into 
it,  there  is  a  fair  prospect  of  a  complete  series  of  accurate  measurements,  etc.,  being 
iieoured,  extending,  say  over  one  month  or  more,  at  a  comparatively  moderate  outlay, 
provided,  of  course,  the  ol)servers  will  discharge  their  duties  faithfully. 

I  calculated  at  tirst  to  erect  all  the  float  boxes  in  a  truly  vertical  position,  in  which 
event  no  correction  for  inclination  would  have  been  required,  but,  on  more  mature  consider 
ation,  I  became  convinced  that  the  danger  of  having  the  tubes  carried  away  or  displaced 
by  steamers  or  other  vessels,  etc.,  and  consequent  risk  of  the  whole  season's  work  being 
spoiled — not  to  mention  the  extra  expense — ^were  so  great,  that  this  course  however 
desirable  in  other  respects,  could  not  be  uniformly  followed — hence  many  tedious  correc- 
tions had  to  be  applied  to  most  of  the  gauge  readings.  These  corrections  were  based  on 
accurate  measurement,  of  the  inclinations  of  the  tubes  to  the  horizon,  made  with  a 
clinometer  and  on  the  depths  of  the  zero  point  of  the  tape  below  the  top  of  the  index 
bar  corresponding  to  the  respective  inclinations  ;  these  depths  were  determined  with  the 
aid  of  the  vernier  pointers  attached  to  the  foot  of  the  perfected  levelling  rod  used  ;  a  short 
wooden  tube  having  been  held  for  the  purpose  in  inclined  positions  in  a  tub  partly 
tilled  with  water. 

The  following  displacements  (elevations)  of  the  0  point  have  been  determined  for 
declinations  from  the  vertical  proceeding  by  whole  degrees  from  0°  to  10°. 

TABLE  III. 

Feet. 

1°  For  float  tube,  vertical :  displacement  = O'OOO 

'2°  do  declined,    1°,      0  raised  = 0-004 

3°  do  do  2°,      0     do         0-007 

4°  do  do  3°,      0     do 0-009 

5°  do  do  4°,      0     do         0-010 

6°  do  do  5°,      0     do         0-011 

7°  do  do  6°,      0     do         0-012 

8°  do  do  7°,      0     do         0-013 

9°  do  do  8°,      0     do         ,..  0-014 

10°  do  do  9°,      0     do         0014 

11°  do  do        10°,      0     do         0-015 

Two  continuous  corresponding  series  of  tidal  observations  and  river  gaugings,  cover- 
ing each  a  complete  lunar  month  and  a  few  days  to  spare,  were  made  at  17  points  be- 
ween  the  Levis  Graving  Dock  and  the  village  of  Laprairie  :  one  during  the  low  stage  of 
the  8t.  Lawrence  in  October  and  November,  1887,  and  the  other  between  the  end  of 
April  and  the  beginning  of  June,  1888,  when  the  river  is  at  its  highest. 

Box  and  float  gauges,  such  as  that  just  described,  were  used  for  observing  the  tidal 
fluctuations  at  the  first  seven  stations  above  the  harbour  of  Quebec,  where  the  ampli- 
tude of  the  fluvial  wave  was  considered  too  great,  to  permit  of  the  observations  being 
conveniently  and  correctly  made  at  all  times  without  the  aid  of  such  apparatus,  whether 
in  a  sheltered  or  an  exposed  situation.  Besides  these  a  box  gauge  (No.  8)  was  also  put 
up  at  the  Laprairie  wdiarf  which  is  struck  to  a  greater  or  less  extent  on  every  side  by 
the  waves  raised  by  winds. 

The  tabular  statement  which  here  follows  gives  the  relative  positions  of  the  tide 
and  river  gauging  stations,  the  kind  of  gauge  used  at  each  station  with  its  declination 
from  the  vertical,  and  also  particulars  respecting  numbers  of  observations  made,  etc. 
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iuESULTS  OF  TIDAL  OBSERVATIONS  AND  RIVER  GAUGING  OF  1887-88. 

Appeiitlix  No.  1^^  to  this  report  contains  16  tables,  Nos.  I  to  XVT.,  of  results 
lu'duced  from  tidal  observations  made  in  1887-88,  during  high  and  low  stages  of  the 
Uiver  St.  Lawrence,  at  eight  of  the  gauging  stations  established  on  the  shores  of  the 
p.stuary,  together  with  corresponding  theoretical  data.  These  tables  of  comparative 
results  comprise  each  two  series  of  gaining  tides  :  Nos.  I.,  III.,  V.  and  VII.,  and  two  of 
losing  tides  :  Nos.  II.,  IV.,  VI.  and  VIII.,  with  the  exception  of  No.  VIII.  forChamplain 
Ntation,  where  only  three  complete  series  of  tidal  observations  were  made  in  the  fall  of 
1887,  and  Nos.  II.  and  V.  for  the  River  Chaudiere  station,  where  less  than  two  consecu- 
ive  series  of  observations  were  completed  in  1887  and  the  same  in  the  spring  of  1888. 
The  said  eight  series  of  observations  cover  two  complete  lunar  months,  viz.,  Nos.  I.,  II., 
illl.  and  IV.,  the  month  in  the  low  water  season  of  1887,  from  12th  October  to  10th 
[N'ovember,  and  Nos.  V.,  VI.,  VII.  and  VIIL,  the  month  in  the  high  water  season  of 
1  <><H  from  4:th  May  to  3rd  June. 

The  contents  of  most  of  the  columns,  if  not  all,  are  described  at  such  length  in  the 
ifciclings,  as  to  call  for  no  further  explanations.  It  is  necessary,  however,  to  make 
.pecial  reference  to  each  one  of  the  three  sets  of  eastern  standard  civil  times  of  high 
vater  which  have  been  computed  for  Quebec.  Moreover,  a  brief  description  showing 
hf*  nature  of  the  theoretical  or  astronomical  tidal  coefficients,  "centiemes,"  and  the  uses 
\\  Inch  they  can  be  put  may  not  prove  superfluous. 

The  first  of  the  three  series  of  eastern  standard  times  of  high  water  entered  on  the 
graving  dock  table  are  from  the  printed  Quebec  tide  tables,  for  years  1887  and  1888, 
N-hich  have  been  issued  by  Mr.  Archibald  McCallum,  who  keeps  a  depot  of  chronometers 
,nd  other  nautical  instruments,  charts,  etc.,  in  St.  Peter  street  of  the  said  city.  The 
Quebec  time  of  high  water,  a.m.  or  p.m.  for  any  given  date,  appears  to  have  been  arrived 
,t  by  Mr.  McCallum  by  adding  sometimes  to  the  corresponding  a.m.  or  p.m.  time  of  high 
i-ater  at  London  Bridge,  as  per  tide  table  contained  in  the  Nautical  Almanac,  and  occa- 
ionally,  for  no  apparent  reason,  to  the  times  of  high  water  at  London  taken  out  for  a 
alf  day  anterior  to  that  which  corresponds  to  the  Quebec  time  sought,  the  difierence 
etween  the  respective  establishments  of  the  ports  of  London  and  Quebec,  or,  which  is 
he  same  thing,  the  difference  between  the  observed  times  of  high  water  at  equinoctial 

H.  M. 

vzygies  in  the  said  ports,  viz.  :  2   7  at  London,  as  per  McGregor's  Seaman's  Almanac, 

H.   M.  \ 

nd  6  .38  at   Quebec,  as  per  Admiralty   charts   of  the  St.  Lawrence  and  the  St.  Law- 
nce  Pilot. 

For  example,  the  Quebec  time  of  high  water  in  the  forenoon  of  12th  October,  1887, 
^o.  2  of  series  No.  1  of  tides  observed,  was  obtained  thus,  by  Mr.  McCallum  : 

H.     M. 

Time  of  high  water,  afternoon,  11th  October,  at  London  Bridge.   8  53 

H.     M.  H.  M. 

Add  (6  38  —  2  7)  or 4  31 


Time   of  high  water,   Quebec,    12th    October,  forenoon,  as  per 

McCallum's  tide  table  for  1887 1   24 


notp:  to  table  iv. 

,  At  all  these  stations  the  observations  were  made  invariably  by  the  time  of  longitude  75""  west  of  Green- 
jich,  known  as  "Eastern  Standard,"  On  the  south  shore  of  the  St.  Lawrence  the  observers  could  easily 
jtmpare  their  watches  once  or  twice  a  week,  or  more,  with  the  station  clocks  or  regulators  of  the  Canadian 
|icific  Railway.  At  the  Graving  Dock,  Chaudiere  and  St,  Nicholas  stations,  on  the  south  shore,  correct 
'ue  was  obtained  from  Quebec  city  nearly  every  day  by  telegraph,  railway  or  steamboat.  At  Pointe 
aton  a  properly  regulated  marine  chronometer  was  relied  on  for  supplying  correct  standard  time,  and  at 
.  Jean  des  Chaillons  the  watch  used  was  compared  with  this  chronometer  by  telegraph  twice  a  week, 
^ides  which  time  was  here  also  obtained  twice  a  week  from  Quebec  by  steamboat.  At  the  stations 
tween  Three  Rivers  and  Montreal  the  time  vised  was  also  kept  as  closely  as  possible  coincident  with 
■^teni  standard  "  by  comparing  the  time-pieces  with  steamboat  and  railway  clocks  as  often  as  prac- 
;able,  on  an  average  twice  a  week.  It  is  believed  that  between  Sorel  and  Quebec  the  maximum  error  in 
«  time  as  corrected  did  not  exceed  one  minute  ;  above  Sorel  where  accuracy  was  of  much  less  importance 
an  at  tlie  tide  stations  further  down  stream,  the  error  may  reach  5  mhiutes. 
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This  method  is  frequently  followed  in  computing  approximately  the  local   time 
high  water  in  ports  along  the  sea-coasts.       I  may  remai'k,  however,  that  as  Mr.   McCa 
lum  heads  his  tables  "  Standard  Time,"  he  should  deduct  15  minutes   from   results  sue 

H.'M. 

as  the  above,  which  would  have  reduced  the  last  total  to  1   9.      But  then,  on  the  oth< 
hand,  if  the  time,  H,  W,  at  F.  &  C,  given  in  the  Nautical  Almanac  for  London  Bridg 

H.    M.  H.  M.    H.    M. 

viz.  :  1   58,  had  been  used  instead  of  2  7,  1    18  would  have  been  arrived  at  instead  ( 

H.    M. 

1    9.     Moreover,  the  lunitidal  intervals  vary  also   with   the  height  of   the   river  or  tl 
fresh  water  discharge,  to  the  amount  of  some  15  minutes  or  more. 

Again,  the  Quebec  time  of  high  water  in  the  afternoon  of  May  27,  1888,  No.  30 
series  No.  YIII.  of  tides  observed,  was  arrived  at  thus : 

H.     M. 

Time  of  high  water,  afternoon,  26th  May,  1888,  London  Bridije.  2  43 

Add  (6.38-2.7)  or ^  .  4  31 

Time    of  high  water,  Quebec,  27th    May,     evening,   as    per 

McCallum^s  tide  table  for  1888 7  14 


Here  the  London  Bridge  time  of  high  water  for  a  half  day  anterior  to  that  whi 
corresponds  to  the  Quebec  time  sought,  was  apparently  used  for  computing  the  tir 
marked  in  Mr.  McCallum's  table. 

It  is,  of  course,  quite  possible  that  some  of  the  times  calculated  by  Mr.  McCalli 
have  been  entered  opposite  the  wrong  dates,  or  in  the  wrong  columns  ;  but  whi 
are  properly  and  which  wrongly  entered  cannot  easily  be  made  out. 

On  account  of  the  great  distance  inland  from  the  Atlantic  coast  to  the  port 
Quebec — say  685  nautical  miles — the  tide  wave,  of  which  the  summit  reached  Quel 
city,  12th  October,  1887,  at  about  Ih.  24m.  a.m.,  was,  as  already  explained  in  anotl 
part  of  this  report,  one-half  day  older  than  the  wave  of  which  the  summit  pass 
London  Bridge  at  8h.  5m.  p.m.,  11th  October.  Hence,  for  the  purpose  of  transferri 
the  tidal  intervals  computed  for  the  port  of  London  to  the  sea-port  of  Quebec, 
becomes  necessary :   1st.  To  increase  the  establishment  of  the  last  named  port  (Quebi 

H.      M. 

by  12  25,  the  average  duration  of  a  half  tide  day,  which  brings  the  establishment 

H.    M. 

question^ — say  to  (6*24  -f  12-25)  =  18  49  for  the  low  Avater  season,  and  to  (6-09  +  12-25] 

H.    M.  H.    M. 

18  34  for  the  high  water  season;  2nd.  To  add  from  (18-49  -  1-58)  =  16  51  to  (18'34 

H.     M. 

1-58)  =  16  36  to  the  coiAputed  time  of  high  water  at  London  Bridge  taken  from 
Nautical  Almanac,  either  for  the  first  half  day  preceding  that  for  which  the  time  of  hi 
water  at  Quebec  is  sought,  or  for  the  second  half  day  previous  to  the  said  Quebec  tii 
if  found  requisite  in  order  to  go  back  a  full  half  day  beyond  the  first  anterior  Lone 
time  of  high  water  ;  3rd.  To  add,  say  10  minutes  for  the  5  hours  difference  of  longtitij 
west  from  London  to  Quebec;  4th.  To  subtract  15  minutes  from  the  local  timep 
obtained  to  convert  it  into  eastern  standard  time.  A  rational  mode  of  determin  j; 
approximately  the  eastern  standard  time  of  high  water  at  Quebec,  for  12th  October, 
the  forenoon,  by  using  the  ordinary  establishments  of  the  ports  of  London  and  Quel 
in  connection  with  data  from  the  tide  cables  of  the  Nautical  Almanac,  is  as  follows 

H.  sr. 

Time  of  high  water,  forenoon  11th  October,   1887,  at  London 

Bridge 8  10 

Add  (6-38  +  12-25-f  0-10)-(l-58-h0-15)= 17  00 

25  10 
Deduct 24  00 


Approximate    standard    time,    high  water   at    Quebec,    12th), 
October,  a.m / 
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We  can,  however,  arrive  at  more  satisfactory  results  })y  using  the  mean  luni-tidal 
utervals  for  different  seasons  of  the  yeai-  in  connection  with  ttie  times  of  hi«4h  wat^r, 
•alculated  either  for  London  Bridge  or  some  other  Kuropean  port. 

The  second  of  the  three  series  of  eastern  standard  times  of  higli  water,  entered  in 
the  Tables  of  tidal  iluctuations  at  the  Craving  Dock,  is  based  on  the  times  of  high  water 
ivhich  are  given  in  "  L'Annuaire  des  Marees "  for  the  poi-t  of  Brest  in  France.  To 
iiihese  times  corrections  have  been  applied,  in  the  vicinity  of  the  (quadratures,  as  was 
Lhown  to  be  necessary,  by  Mr.  Gaussin,  a  celebj-ated  Frencli  hydrograjjliic  engineer,  who 
'lade  searching  investigations  in  reference  to  this  matter. 

The  difference  between  the  mean  luni-tidal  intervals  of  the  ports  of  Brest  and  Queljec 

H.     M.  M. 

liQoreased  by  12  25,  plus  10  increase  in  time  of  moon's  meridian  passage  for  nearly  5  hours 
Jiflferrence  of  longitude  west,  and  less  15  minutes  difi'erence  between  Quebec  (local)  and 

H.  M.         H.  M.         H.     M.  M.  M.  H.    M. 

Eastern  standard  times,  6  24 — 3  24  +  12  25  +  10 — 15=  15  20,  has  been  added  in  each  case 
bo  the  time  of  H.  W.  at  Brest,  taken  for  the  half  day  ant^erior  to  that  which  corresponds 
^  1  the  time  sought  for  Quebec. 

Taking  again  the  forenoon  tide  of    12th  October,  1887,  as  an  example,  we  have  : 

H.      J[. 

Time  H.W.  at  Brest,  forenoon,  11th  October,  1887 10     0 

H.  M.  H.     M.         H.  M.  H.  M.         H.  iJ. 

Add  (6  24  +  12  25  +  0  10)— (0  15  +  3  25)  or 15  19. 


Deduct 

Standard  time  H.W.,  Quebec,  12th  October,  A.M. 


25 

19 

24 

0 

1 

19 

The  times  computed  in  this  manner  agree  best,  on  the  whole,  with  the  observed 
times  of  high  water  at  Quebec  and  the  other  tide  stations. 

By  substituting  the  London  Bridge  times  of  the  Nautical  Almanac,  which  have  been 
corrected  for  semi-monthly  inequalities  by  the  Hydrographic  Office,  for  the  Brest  time  of 

H.    M. 

liigh  water,  and  using  the  corresponding  mean  luni-tidal  interval,  viz.,  1  26  in  place   of 

H.   M. 

3  25,  we  arrive  at  the  time  of  high  water  of  the  same  forenoon  tide,  as  follows  : — 

H.         M. 

Time  of  H  W.  at  London  Bridge,  forenoon,  11th  Oct.,  1887  8   10 

Add  (6-24  +  12-25  +  0-10)— (0-15  +  D26),  or 17.18 


Total 25  28 

Deduct 24     0 


Standard  time  H.W.,  Quebec,  12th  October,  A.M 1   28 


As  already  stated,  in  computing  the  times  of  H.W.  during  the  high  water  season, 
It  is  evidently  requisite  to  use  the  corresponding  mean  luni-tidal  intervals ;  these  are 
t'rcmi  10  to  20  minutes  smaller  than  those  which  obtain  during  the  low  water  season  at 
all  points  between  Quebec  and  St.  Jean  des  Chaillons  inclusive,  above  which  place  they 
appear  to  be  greater  ;  but  this  apparent  excess  may  be  due  to  irregular  fluctuations  caused 
by  winds  and  freshets. 

In  passing  from  the  very  high  stage  of  the  river  in  the  spring  to  low  water  in  the 
'tall,  the  mean  luni-tidal  intervals  which  obtain  at  the  gauging  stations  of  the  St.  Lawrence 
should  be  gradually  increased  as  far  up  as  St.  Jean  des  Chaillons,  say  in  direct  propor- 
tion to  the  relative  decrease  in  the  elevation  of  the  river  at  Yercheres. 

Although  the  computed  times  entered  in  the  tables  of  tidal  fluctuations  may  be 
considered  to  agree,  on  the  whole,  sufficiently  well  with  the  actual  or  observed  times  of 
nigh  water  for  most  practical  purposes,  the  concordance  cannot  be  called  perfect :  the 
disagreement  betw^een  the  two  sets  of  times  being  especially  noticeable  about  the  times  of 
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the  moon's  quadratures.     Greater  precision  can  be  arri\ed  at  in  the  preparation  of  hi 
water  time  tables  by  employing  for  the  computation  of  the  said  times,  the  formula : 

H  =  p  +  C  +  E— 19  minutes, 
where : 

H  denotes  the  time  of  high  water  sought, 

p  denotes  the  time  of  the  meridian  passage  of  the  moon  at  the  port  under  con- 
sideration immediately  preceding  the  time  H, 

C  denotes  a  function  of  the  distance  of  the  sun  and  moon  from  the  earth,  the     j 
declinations  of  the  said  heavenly  bodies,  and  the  difference  between  their     I 
right  ascensions   which  obtains   \^   days   previous  to  the  passage   corres- 
ponding to  p,  and 

E  denotes  the  establishment  of  the  port. 

In  order  that  the  more"  accurate  results  referred  to  may  be  successfully  calculate 
with  the  aid  of  the  above  formula,  it  is  necessary  to  have  at  one's  disposal  continue 
series  of  reliable  observations  such  as  those  made  in  1887-88,  extending  over  a  numb 
of  seasons. 

In  the  meantime,   the  times  of  high  water  computed,  as  above  indicated,  may 
corrected  with  some  benefit  according  to  the  empirical  rule  laid  down  hereunder  whii 
has  been  deduced  from  diagrams  Nos.  IV  and  V.* 

These  diagrams  were  constructed  as  follows,  with  the  aid  of  the  data  available  : 
The  lengths  of  the  semi-tide  days,  H.  W.  to  H.  W.,  according  to  the  times  of  hij 
water  printed  in  "  L'Annuaire  des  Marees  "  for  the  port  of  Brest,  which,  as  alreac 
stated,  appear,  on  the  whole,  to  agree  best  with  the  times  observed  at  the  Graving  Do( 
gauging  station,  were  laid  down  consecutively  as  abscissas  along  a  right  line  to  a  sea 
of  40  hours  per  inch,  and  the  differences  between  the  said  observed  St.  Lawrence  times 
H.W.  and  the  computed  times  based  on  those  calculated  for  Brest  and  London  Brid| 
were  plotted  as  rectangular  ordinates ;  one  inch  being  allowed  for  20  minutes.  C 
account  of  the  smallness  of  the  scale,  the  same  abscissas  could  be  used  without  perceptib 
error,  in  connection  with  the  St.  Lawrence  times  of  high  water  based  on  the  Londc 
Bridge  times,  as  well  as  in  connection  with  those  based  on  the  Brest  time. 

The  diagrams  show  :  i 

1st.  That  the  greatest  diurnal  differences  between  the  computed  and  observed  tim 
of  high  water,  arising  from  the  daily  variations  in  the  action  of  the  moon  when  not :' 
the  equator — which  are  usually  not  taken  into  account  in  computing  such  times- 
amounts,  in  the  low  water  season,  to  36  minutes  at  Quebec  (see  Nos.  12|  and  13,  Serii! 
No.  11,  of  tidal  fluctuations  at  Graving  Dock,  Appendix  No.  13),  and  to  55  minutes  ii 
Batiscan  (see  Nos.  13  and  13|  for  Batiscan,  Appendix  No.  13),  and,  in  the  high  wat(i 
season,  to  41  minutes  at  Quebec  (see  Nos.  36  and  36 J  for  Graving  Dock,  Appendix  NJ 
13),  and  So  minutes  at  Batiscan  (see  Nos.  17J  and  18  for  Batiscan,  Appendix  No.  13j 
the  tide  attaining  its  full  height  sooner  when  the  amplitude  is  greater  and  later,  whe 
it  is  less  than  that  of  the  mean  semi-diurnal  wave.  | 

'2nd.  That  on  the  days  of  (quadrature,  or  one  day  ahead  or  one  day  after  the  sail 
days,  the  observed  times  are  from  20  to  60  minutes  greater  or  later  than  the  comput(j 
ones,  the  wliole  of  wliich  difference,  rolled  up  in  from  two  to  three  days,  disappears  agai! 
in  a  simiiai-  short  space  of  time.  Also,  that  during  the  remainder  of  the  lunar  montij 
viz.,  from  about  one  day  pi-eceding  one  quadrature  up  to  within  a  day  or  so  of  tlj 
following  one.  the  observed  times  are,  on  an  average,  from  5  to  15  minutes  smaller  thol 
the  computed  ones  or  in  advance  of  the  same,  on  an  average,  from  say  5  minutes  { 
Quel)ec  during  the  high  water  season,  to  15  minutes  at  Batiscan  during  the  low  wat( 
season. 

The  ap])roxiniate  times  computed  for  the  Graving  Dock  station,  harbour  of  Quebe 
may  l>e  amended  by  applying  directly  the  following  empirical  rule,  based  on  the  rectilinef 
loci  of  avei-age  high  tide  houi's  drawn  in  red  on  diagram  No.  IV,  and  those  calculated  f< 
stations   to   the  westward   of  Quebec  can  also   be  amended  with   some  advantage  h! 

'    Kull  size  ]itli(>frr:q)lis  of  tln'sc  (lia^'nuns  are  annexed  to  official  rei)ort  for  181>0-1)1. 
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pplying  the  corrections  indicated  below  to  the  times  of  the  tides  wliich  correspond,  as 
liown  by  the  reference  numl)ers  to  the  particular  Quebec  tides  pointed  out  in  the  said 
tile.     (See  diagram  No.  V,  for  Batiscan  station.) 

To  correct  the  approximate  Grav^ing  Dock  times  of  high  wjitei- : 

1st.  Retain  without  change  the  third  and  fourth  times,  (such  as  Nos.  12  and  12},  in 
lable  No.  V,  which  here  follows,  and  in  table  I  of  Appendix  No.  1.*^),  preceding  the  instant 
f  quadrature  of  the  moon,  as  well  as  the  sixth  and  seventh  succeeding  times  of  high 
■ater  (such  as  Nos.  16  and  16 J). 

2nd.  Add  to  the  seven  intervening  times  (Nos.  12  to  16)  taken  consecutively  from 
ither  end,  8,  16,  24,  24,  24,  16  and  8  minutes. 

3rd.  Deduct  6  minutes  from  all  the  following  times  up  to  the  fourth  anterior  to  the 
ext  quadrature,  exclusive  (Nos.  17  to  26|-). 

The  results  obtained  by  making  such  corrections  are  shown  hereunder  in  the  cases 
f  the  Graving  Dock  and  Batiscan  tide-gauging  stations,  for  the  low  and  high  water 
;asons. 
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On  account  of  tlie  disturbances  caused  by  winds,  in  tlie  regular  propagation  of  the 
Jal  undulations  in  the  St.  Lawrence  estuary,  the  crests  of  these  waves  passed  theGrav- 
g  Dock  several  times  from  20  to  25  minutes  earlier  or  later  than  indicated  by  the  cor- 
isponding  computed  times  of  high  water  even  with  corrections  applied,  and  at  Batiscan 
le  irregularities  in  the  passages  of  the  successive  wave  summits  due  to  winds  are  much 
-eater ;  the  discrepancy  between  the  observed  and  the  corresponding  corrected  com- 
it«d  time  having  reached  in  five  cases,  50  to  54  minutes. 

The  mean  differences,  however,  between  the  observed  and  the  corrected  computed 
mes  of  high  water  at  the  Graving  Dock  and  Batiscan,  are  but  8  and  1 1  minutes  re- 
•ectively,  for  the  low  water  season,  and  6  and  23  minutes  for  the  high  water  season, 
hile  the  mean  differences  between  the  observed  and  the  uncorrected  approximate  com- 
ited  times  are  respectively  13  and  16  minutes  and  9  and  28  minutes;  the  ratios 
(tween  the  corresponding  mean  differences  at  the  two  places  being  thus  respectively  : 

^=  0'61  and-_^  =  0-69,  and  ^=:  0-66  and   ^  =  0-82. 
13  lb  y  2o 

As  morning  tides  are  generally  more  important  than  evening  tides  during  the  month 
May,  and  lower  or  smaller  in  October,  it  follows  from  the  remarks  just  made,  the  in- 
cations  of  the  diagrams  and  the  figures  given  in  the  last  table.  No.  V.,  that  a  day  or 
^o  after  the  moon  has  reached  her  maximum  declination,  or  thereabouts,  owing  to  the 
umal  inequalities  high  water  may  occur  in  the  normal  order  of  things  during  the 
anth  of  May,  at  Quebec  some  20  minutes,  and  at  Batiscan  some  40  minutes  earlier  in 
e  morning  than  the  hour  that  would  be  marked  in  a  table  of  computed  times,  and  re- 
ectively  some  20  and  40  minutes  later  in  the  case  of  evening  tides,  even  with  correc- 
sns  applied  as  above  suggested.  Also  for  the  same  reason  the  tide  may  attain  its  full 
ight  in  the  said  localities  respectively  some  18  and  28  minutes  later  in  the  morning 
id  earlier  in  the  afternoon  during  the  month  of  October.  It  will  be  noticed,  that  as 
i  proceed  westward  from  Quebec,  the  diurnal  inequalities  in  the  priming  or  lagging 
the  tides  go  on  increasing,  and  the  irregularities  in  the  propagation  of  the  summits 
the  fluvial  waves,  as  well  as  in  the  advance  of  the  head  of  the  flood,  also  become 
eater ;  moreover,  these  differences  and  irregularities  are  larger  during  the  high  than 
jiring  the  low  water  season.  By  taking  into  consideration,  in  each  case,  the  variations 
the  times  of  high  water  which  are  caused  by  changes  in  the  volume  of  the  fluvial 
(scharge,  and  modifying  the  rule  above  laid  down  for  the  correction  of  the  approximate 
nes  determined  for  the  Graving  Dock  station  accordingly,  we  might  approach,  on  the 
hole,  closer  to  the  true  times  for  any  particulor  place  on  the  upper  portion  of  the 
'jtuary,  where  this  might  be  considered  to  be  desirable,  than  can  be  done  by  applying 
jiformly  the  said  rule  as  it  stands  in  each  locality. 

j  The  preparation  of  reliable  tide  tables  for  the  use  of  navigators  frequenting  the  St. 
iwrence  and  others  is  a  matter  of  sufficient  importance  to  be  taken  up  by  the  Dominion 
'pvemment.  The  annual  expenditure  of  issuing  a  sufficient  number  of  tide  tables 
'Instructed  as  outlined  above,  for  the  season  of  navigation,  to  meet  present  requirements 
)uld  not  be  large. 

It  may  not  be  superfluous  to  recall,  that  the  tidal  coefficients  called  "  centiemes," 
lich  are  published  every  year  in  "  L'Annuaire  des  Marees  de  France  "  represent  the 
]  Jportional  semi-amplitudes  of  the  semi-diurnal  luni-solar  tide  waves  ;  the  diurnal, 
Jpnthly  and  annual  undulations  being  left  out  of  consideration  and  the  semi-amplitude 
•Ithe  tide,  or  elevation  of  high  water  above  or  depression  of  low  water  below  the  mean 
m  level  at  the  time  of  a  syzygy  such,  that  both  the  moon  and  sun  are  on  the  equator 
«d  at  their  mean  distances  from  the  earth,  being  taken  as  unity  or  1. 

The  actual  semi-amplitude  of  the  tide  wave  in  a  seaport  at  the  time  when  the  sun  and 
j)on  are  in  the  positions  just  described,  is  termed  "the  unit  of  height"  of  this  port. 
ie  units  of  height  are  used  by  masters  of  vessels  in  the  seaports  of  France  and 
Hewhere  in  conjunction  with  astronomical  tidal  coefficients  (centiemes),  principally  for 
'pertaining  on  any  given  date  the  rise  or  fall  of  the  tide,  reckoned  from  the  mean 
*|i  level. 
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If  some  one  had  attemted  to  determine  at  Quebec,  the  position  of  the  high  or  U- 
\vater  level  for  the  morning  tide  of  11  th  October,  1887,  at  low  neaps,  the  coefficient  of  wljh 
is  41,  by  using  the  average  value  of  the  unit  of  height  during  the  lunar  month  f)iu 
12th  October  to  10th  November,  which  is  9-50  ft.  nearly,  he  would  have  made  out 
water  to  stand  41  x  9*50  =  3-895  ft.  below  and  high  water  3-895  ft.  above  the  m 
tide  level  of  that  day.  But  according  to  actual  observation,  high  water  at  12.07  a... 
11th  October,  1887,  was  6-765  ft.  above  and  the  preceding  low  water  5-69  ft.  beL' 
the  mean  tide  level  corrected  for  diurnal  inequalities  ;  the  computed  elevations  wc  d 
therefore  have  been  respectively  2-87  ft.  and  1-80  ft.  in  error.  i 

Again,  if  corresponding  determinations  of  high  and  low  water  levels  had  been  iiie 
for  the  afternoon  tide  of  18th  October,  at  high  springs,  having  a  coefficient  of  117,  !*• 
and  high  water  would  have  been  found  to  stand  respectively  :  117  x  9-50  =  11*115  helw 
and  11-115  above  the  corrected  mean  tide  level,  while  in  reality,  low  water  observedit 
2-42  p.m.,  18th  October,  was  but  (10-720  — 2-066)  =  8-65  ft.  below  and  the  high  wilsr 
immediately  following  (20-182  -  10-720)  =  9-46  ft.  above  the  said  mean  tide  level ;  iie 
errors  being  respectively  2.46  ft.  and  1-65  ft.  ] 

Such  computations  would  seldom  prove  of  any  practical  utility  at  Quebec,  ii 
account  of  fluctuations  of  the  mean  tide  level  being  too  irregular  ;  they  serve  hen  o 
show  that  even  supposing  the  elevation  of  the  said  mean  tide  level  to  be  accura  \ 
known  the  errors  that  would  be  committed  are,  in  the  case  of  neaps,  nearly  9  and  20  t 
cent,  and  in  the  case  of  springs  64  and  10  per  cent  greater  than  the  errors  which  hi 
been  found  to  obtain  in  European  seaports  under  the  most  unfavourable  condition:i)i 
wind  and  weather,  although  during  the  whole  time  the  observations  were  madea 
1887-88,  and  for  several  days  previous,  the  weather  was  fair  and  no  high  winds  were 
at  Quebec  and  vicinity. 

These  large  discrepancies  appear  to  be  chiefly  due  to  the  following  causes  : 

1st.  At  spring  tides  the  whole  body  of  water  brought  up  the  St.  Lawrence  estuar} 
the  Atlantic  wave  has  to  be  raised  vertically  several  feet  higher  than  at  neap  tides,  an!i> 
a  good  portion  of  the  energy  of  the  fluvial  undulation  is  expended  in  performing  jit 
work,  the  intumescence  formed  on  the  estuary  must  gain  less  rapidly  in  importance  t|.n 
the  wave  from  the  ocean  that  gives  rise  to  it.  I 

2nd.  At  neaps  the  volume  of  tide  water  retained  in  the  estuary— which  may  be  locjicl 
upon  as  a  very  long  narrow  pond — is  smaller  than  at  springs,  and  the  general  level  ir- 
responding  to  any  one  whole  phase   of  the  undulations  which  are  continuously  hri}^ 
propagated  up  the  St.  Lawrence,  is  therefore  lower  than  at  springs  and  the  imports 
or  amplitude  of  the  tides  comparatively  greater,  than  the  theoretical  one  based  on 
coefficients  (centiemes)  containdll  in  "  L'Annuaire  des  Marees."  i 

That  the  volume  of  tide  water  which  lodges  in  the  estuary  increases  with  the  g 
ing  tides  and  diminishes  when  these  are  losing  in  importance,  is  shown  in  a  striljig 
manner  by  illustrations  Nos.  III.*,  VI.*,  IX.*,  X.,  XIL,  XIII.,  XIV.*  XIX.*,  JJ-- 
XXL,  and  XXIL,  on  which  are  indicated  the  vertical  movements  of  the  tidal  undulatju^ 
at  Grondines,  St.  Jean,  Batiscan  and  Champlain.  At  these  places  the  St.  Lawnpe 
invariably  falls  to  a  lower  level  at  neaps  than  at  springs,  while  the  fresh  water  discbjrt 
and  liver  level  at  Vercheres  remain  constant.  Below  Pointe  Platon,  the  low  water  ji' 
face  of  the  stream  is  generally  at  a  higher  level  at  neaps  than  at  springs  ;  but  on  jw 
whole  the  filling  and  emptying  of  the  estuary  goes  on  according  to  the  same  law  as  alj't 
this  point,  which  is  plainly  indicated  by  illustrations  Nos.  III.*,  VI*.,  VII.,  Vlj .. 
XIL,  XIIL,  XVII.  and  XVIIL  and  also  by  the  figures  contained  in  tables  of  tal 
fluctuations  Nos.  I.  to  IV.  and  X.  to  XIIL  of  Appendix  No.  13. 


On  all  of  the  tidal  diagrams,  viz..  Illustrations  Nos.   VI,*,  to  XV.*,  the  high 
and  mean  tide  levels  observed  in  1887--88  during  the  low  and  high  stages  of  the  rir 
are    plotted     in    chronological    order,    together   with    three    corresponding    series 
tide    levels  coi-rected   for  diurnal  inequalities  as  also  approximate  rectilinear  loci  ) 
DC,  DK  for  the  last  three  series  of  levels  just  mentioned.      The  observed  high,  low 

*  Lithograph  full  yize  to  accoinpany  t)tiicial  report  of  Minister  of  Public  Works  for  fiscal  year  189 
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ean  tide  levels  are  connected  by  full  lines,  and  tliose  cor-rected  for  diunud   inequalities 
f  ^fashes  alternating  with  two  dots. 

On  diagram  No.  VI.,  viz.,  that  indicating  the  elevations  of  tlie  wave  sunnnits  and 
oughs  and  the  mean  tide  levels  observed  at  the  Gi-aving  Dock  during  the  low  water 
ason  in  the  autumn  of  1887,  are  shown  in  addition  to  the  loci  DA,  DC,  DE  just 
'ferred  to  :  1st.  Rectilinear  loci  (compensation  lines)  DA,  DC,  DE,  of  three  corres- 
jnding  series  of  tide  levels  (connected  by  dotted  lines)  further  corrected  by  variations 
I  the  pressure  of  the  atmosphere  above  and  below  the  mean  pressure  which  obtained 
:,h  October  to  10th  November,  the  time  during  which  observations  were  made,  viz.,  a 
•essure  corresponding  to  that  created  by  a  column  of  mercury  29-96  inches  high, 
ad.  High  and  low  water  curves  indicating  the  fluctuations  of  theoretical  tide  waves 
lie  to  astronomical  causes  only,  viz.,  in  full  red  lines.      Vn  constructing  these  curves  I 

A  Ti 

*ve  given  to  the  ratio  - —  of  AB,  the  height  of  high  water  mark  A  above  the  level  BD 

AC 
hich  the  stream  would  assume  approximately  if  it  was  abstracted  from  the  influence  of 

BC 
le  tides,  to  the  whole  amplitude  AC,  and  to  the  ratio  _—  of  BC,  the  depth  to  which  low 

AC 

ater  descends  below  the  said  level  BD  to  the  amplitude  AC,  the  approximate  values  of 
)Out  I  and  \  respectively. 

By  drawing  accurate  compensation  lines  AB,  BD,  with  the  aid  of  the  planimeter 
I  connection  with  the  high  and  low  water  loci  corrected  for  diurnal  inequalities  only, 
)r  each  one  of  the  four  series  of  gaining  and  losing  tides  Nos.  I.,  II.,  III.  and  IV.  of  the 
mplete  cycle  for  the  lunar  month  from  12th  October  to  10th  November,  1887,  the 
Hewing  mean  values  of  the  said  ratios  more  correctly  applicable  in  each  case,  have 
een  arrived  at,  viz. : — 


V  series   No.  I.,      ^^    -    0-829 
AG 

BC 
AC 

=  0171 

do             II,     do    ^    1015 

do 

==  0-015 

do             III.,  do    =    0-705 

do 

=  0-295 

do             IV.,   do    =    1176 

do 

=  0-176 

'an  values  for  the  four  series  :           - 

AC 

0-937, 

^:y  =0- 
AC 

or  say  \^  and  -^j  respec- 

Lvely. 

Moreover,  the  mean  level  of  the  tideless  estuary  corresponding  to  the  period  just 
escribed  was,  for  the  purpose  of  constructing  the  astronomical  tide  curves,  placed  about 
■  85  feet  above  datum,  so  as  to  occupy  an  intermediate  position  between  the  four  river 
vels  determined  by  the  intersections  D^,  D2,  D3,  D^  of  the  compensation  lines  drawn 
.  connection  with  the  high  and  low  water  loci  corrected  for  diurnal  inequalities,  but 
ot  for  variations  in  the  atmospheric  pressure,  nor  for  fluctuations  in  the  fresh  water 
ischarge.  These  river  levels  are  at  the  following  elevations  above  datum,  viz.,  D^Bj, 
•20  feet;  D2B2,  1*80  feet;  D3B3,  6-42  feet;  and  D^B^,  0-42  feet,  the  mean  of 
hich  is  2  ■  96  feet,  and  with  corrections  applied  for  variations  of  atmospheric  pressure 
bove  and  below  the  average  pressure  of  29  •  95  inches  of  mercury,  the  said  river  levels 
ere  found  to  be  3- 17,  1 '98,  6- 10  and  0*40  feet  above  datum,  the  mean  of  which  is 
■91  feet,  viz.,  only  0  05  feet  less  than  that  deduced  from  the  loci  of  the  tide  levels 
ncorrected  for  changes  in  the  barometric  column.  Finallv,  the  unit  of  height  iov  com- 
utmg  the  amplitudes  of  the  astronomical  tides  at  Quebec  for  the  low  watei-  season  of 
j887  has  been  taken  at  9  515  feet,  which  is  the  mean  value  of  the  same  for  the  complete 
mar  month,  9th  October  to  November,  1887. 

In  the  construction  of  the  high  and  low  water  curves  indicating  the  variations  of  the 

iieoretical  tide  waves,  viz.,  those  due  exclusively  to  astronomical  causes  during  the  high 

-'ater  season  and  which  are  shown  in  red  on  diagram  No.  XII.,  the  mean  level  BD  of  the 

i^oi        .                   ,1.1.-        £o   o)ir    .      2-34  +  3-20  +  3-34  +  3-40     ^.  , 
irteless  stream  was  placed  at  an  elevation  of  3  22  feet  = ,  which 

i-action  denotes  the  mean  of  the  average  levels  of  the  tideless  estuary  deduced  for  the 
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AB  T 

four  series  of  observations  Nos.  V.,  YI.,  VII.  and  VIII.  Moreover,  the  ratios  -r--^  and  - 

AC  A' 


have   been   given   the   respective   mean   values   which   obtain   in   the   said   series 

^^    ..      ^.,         .      AB     0-910-fO-797  +  0-730  +  0-745     .   _^^      ^  BC 
gaming  and  losing  tides,  viz.,  -^  = =  U  •  7900  and  -— 

0-090  +  0-203  +  0-270  +  0-255       _   __        ,    .  -,     ^  i.  ■  u^        a  , 
•  =  0  •  2045  and  the  mean  unit  oi  height  used  for  co 

puting  the  theoretical  amplitudes  is  9  •  32  feet,  which  was  its  mean  value  during  tj 
same  four  series  of  tides.  \ 

The  sinusoidal  curves  of  theoretical  tide  levels  for  the  low  water  season  of  18 
which  are  drawn  on  illustration  No.  VI.  for  the  Graving  Dock  station,  show  at  a  glan 
that  at  springs  the  actual  high  tide  level  is  from  2*0  to  3*5  feet  lower  in  Quebec  H;i 
hour  than  the  theoretical  one  determined  as  above  explained,  and  at  neaps  from  2*5  j 
4  feet  lower ;  but  as  regards  low  tide,  the  relative  positions  of  the  theoretical  and  natuj 
loci  of  water  levels  are  not  so  well  defined  or  easily  made  out.  The  irregularities  in  t) 
natural  low  tide  locus  are  so  marked  and  numerous  and  the  typical  astronomical  l<j 
water  sinusoidal  curve  so  flat  that  it  is  difficult,  in  many  places,  to  determine  in  a  pcj 
tive  manner,  whether  the  latter  locus  is  higher  or  lower  than  the  former.  ] 

It  is  not  impossible  that  the  interference  of  the  wave  passing  through  the  Stra 
of  Belle  Isle  into  the  Gulf  of  St.  Lawrence,  with  that  which  enters  through  Cabot  Stra 
may,  to  some  extent,  be  instrumental  in  bringing  about  the  flattening,  just  pointed  oi 
of  the  theoretical  high  and  low  water  curves  which  indicate  the  variations  due  to  ast 
nomical  causes,  in  the  importance  of  the  tide  waves  on  the  shores  of  the  open  Atlant 
and  in  the  vertical  positions  of  the  summits  and  troughs  of  the  said  waves.  \ 
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Table  VII. — Mean  rates  of  propagation  of  head  of  flood  and  summit  of  tide  wave 
the  St.  Lawrence,  for  each  one  of  the  series  of  gaining  and  losing  tides  obser\l 
during  a  complete  revolution  of  the  moon  in  the  low  water  season  of    1887 
12th  October  to  10th  November;  &c. 


Tide  Station. 


Gra.viiig  Dock 


0-' 


Mean 

Duration 

of 

Flood, 

&c. 


Mean  Rate  of  Advance  op  Tide  Wave  in  Miles 

PER   HOUE. 


Series  I. 

Gaining 
Tides. 


Series  II. 

Losing 
Tides. 


Tidal  Tidal 

Coefficient ,  Coefficient 

^81-57.       =7,7-00, 


H.  M. 

000         4    57 
A       IH'dofflood 
:          Summit .  . . 
Mean 


Vercheres 
river  level 
=22  01  ft. 

Miles. 


River  Chaudiere, ,  rn 
East  side :8-33 


St.  Nicholas  . . . 
Baker's  wharf. 


V 
23-85 


Platon 

Hon.H.G.Joly's 
wharf. 


47-83 


(irondines 59  13 

Public  wharf    .  I . 

o 


St.      Jean       des 

ChaillojiH 

L(n'asHciii's  wli'f. 


Batiscan   

liruiu'llc's  wliarf 


Chauiplaiii  . 
Cia^Mion's  wharf 

102 


64  33 

I- 

72  ■  08 

o 


71) -48 


5    04 
H'd  of  flood 
Summit. . . 
Mean 


5    01 
H'd  of  flood 
Summit . . . 
Mean 


4    35 
H'd  of  flood 
Summit . .  . 
Mean 


4    13 

H'd  of  flood 
Summit . . . 
Mean 


4    04 
H'd  of  flood 
Suinmit . .  . 
Mean 

3    37 
H'd  of  Hood 
Sununit . . . 
Mean 

3    40 


35  00 
23  17 
29  17 


24-37 
22-85 
23  61 


16  23 
20-18 
18-21 


11  00 
19-69 
15  35 


9-45 
13 -08 
11-26 


704 

11-56 

9-30 


7-10 
16-32 
11  71 


Vercheres 
river  level 
=  22-18  ft. 

Miles. 


Series  III. 

Gaining 
Tides. 

Tidal 

Coefficient 

=  68  40. 

Vercheres 
river  level 

=.21-77  ft. 

Miles. 


Series  IV. 

Losing 
Tides. 

Tidal 

Coefficient 

=  65-21. 

Vercheres 
river  level 

=21-80  ft. 

Miles. 


35-96 
23-31     i 
29-64 


25-24 

22-82 
24 -03 


15-82 
21  06 
18-44 


10-53 
17-59 
14  06 


25-41 
23-30 
24  36 


15-50 

20-26 
17-88 


11-41 
19  54 
15-48 


10-76 
13  61 
12  18 


11  01 
18-29 
14-65 


6-31 
10-41 

8-36 


5-96 
9-74 
7-85 


14-70 

9-00 

11-85 


25-41 
24 -06 
25  00 


15-63 

20-28 
17-96 


11-42 

18-72 
15 -07 


9-09 
13-24 
11 -17 


6  02 

9-75 

7-89 


7-70 

10-52 

9 -11 


General 

Mean  of 

Four 

Series. 

Tidal 

Coefficient 

=  72-95. 

Vercheres 
river  level 
=  21-94  ft. 

Miles. 
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35  40 
24  11 

29-76 


25  11 
23  26 
24-19 


15-80 
20-45 
18-13 


11  09 
18-89 
14-99 


10-08 
14-56 
12-32 


6  33 

10.40 

8-35 


9-83 
11-95 
10-89 


Remark 


tbl 


M'n  rate 
vance  of 
of  flood 
miles 
than 
summi 
wave  betl 
Graving 
and    K 
Chaudiei 
These  rat 
propaga 
obtain  Ix 
the     Gr;|i^ 
Dock,  in:  ui 
of  Riv.  Ill 
diere  anc 
Nicholas. 
Mean  difl 
between 
cities   of 
pagatio 
head  of 
and  suim)|:a 
minimmi  i)«- 
tweenGnjnp 
Dock  all(J■^t. 
Nich'ias^ltv"' 
mile  per  |ir. 
Mean  dif  'ce 
between  jlo- 
citiesofpjw 
gation  of  i;Ki 
of    flood  be 
s  u  ni  ni  i  I  •' 
maximuii 
tween  P 
and  Groni 

=  "'^^    i 
per  hour. 
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\Hi.K  VITI. — Mean    rates   of  propagation  of  I 

lead  of  11 

ood  and 

summit  of  tide  wave 

up  the  St.    Lawrence,   for  each  one   of   tlie   series 

of  gaini 

ng    and    losing    tides 

ohserved,  during  a  complete   revolution   o 

[   the   nnoon   in   the   high    water  season 

of    IS-'^S,    viz.,   4th    May   to  .'^rd  June  ;  etc. 

! 

Tide  St.vtiox. 

1 
1 

1 

Mean 

Duration 

of 

Flood, 

etc. 

Mean  Ratk  ok  Advanck  ok  Tn)K  Wavk 

rKH    HOUH. 

IN  Miles 

Series  V. 

Gaining 
Tides. 

Tidal 

Coefficient 

=  65  14. 

Series  Vi. 

Losing 
Tides. 

Tidal 

Coefficient 

=  6713. 

SeriosVii. 

Gaining 
Tides. 

Tidal 

Coefficient 

=7800. 

Series  Viii 

Losing 
Tides. 

Tidal 

Coefficient 

=75-71. 

General 

Mean  of 

Four 

Series. 

Tidal 

Coefficient 

=71-50. 

Remarks. 

P 

Vercheres 
river  level 
=28 -13  ft. 

Vercheres 
river  level 
=  29 -82  ft. 

Vercheres 
river  level 
=  31 -50  ft. 

Vercheres 
river  level 
=  30-21  ft. 

Vercheres 
river  level 
=29-31  ft. 

Miles. 

1  raving  Dock. . . 

iiver  Chaudiere 

5t.  Nicholas  . . . 
Backer's  wliarf. 

000 

H.  M. 

4    44 
H'd  of  flood 
Summit . . . 
Mean 

4    48 
H'd  of  flood 
Summit . . . 
Mean 

4    53 

H'd  of  flood 
Summit . .  . 
Mean 

Miles. 

Miles. 

Miles. 

Miles. 

General    mean 

\ 

od 

8-33 

/ 

26-50 
20-10 
23-30 



"  23  49" 
17-52 
20-50 

26  01 
16-71 
21-36 

■■23-37-] 
19  19  1 
21-28  1- 

1 
J 

rate of advance 
of  head  of  flood 
approx.    9    30 
miles    greater 
than    that    of 
s'mmitof  wave 
between  Grav- 
ing Dock  and 
River    Chau- 
diere. 
These  velocities 

23-81 
23  08 
23  44 

22-99 
18-24 
24  62 

23  18 
17-91 

24  55 

of  propagation 
obtain  between 
I  h  e    Graving 
Dock  and  St. 
Nicholas. 
Mean  differ- 

"^." 
^ 

14-11 
24-72 
19-42 

13-68 
29-85 
21-76 

13-75 
26-43 
20  09 

13-69 

25-24 
19-47 

13-81 
26-56 
20  18 

ence    between 
velocit i e s    of 
pro])agation  of 
head   of   flood 
and  summit:  a 

i'latou 

47  83 

4    03 
H'd  of  flood 
Summit . . . 
Mean 

"'"9-14 
14-95 
12  04 

"'"9-78 
13-42 
11-60 

maximum   be- 
tw'n  St.  Nich- 
olas and  Platon 
=  12  ■  75    miles 
per  hour. 

Hon.H.G.Joly's 
wharf. 

914 
15-46 
12-30 

9-49 

18-26 
13^87 

9-39 
15-52 
12-46 

irondines 

Public  wharf  . . 

59  13 

3    35 
H'd  of  flood 
Summit . . . 
Mean 

3    24 

H'd  of  flood 
Summit . . . 
Mean 

9-73 
14-32 
12 -03 

804 
10-71 

9-38 

'io-oo' 

6  24 
815 

9-64 
11-74 
10-69 

9-23 
12  34 
10  79 

9  16 

12-28 
10  72 

U.    Jean    des 

Chaillons 

i^avasseur's  wh'f. 

64-33 

Mean    d  i  ff  e  r- 

892 
6  12 
7-52 

10  47 
7  42 

8-94 

10-24 
8-14 
9  19 

9-92 
6-98 
8-45 

ence   between 
velocities    of 
propagation  of 
lead    of  flood 
and  summit:  a 

Hatiscan 

Brunelle's  wh'f. 

Champlain 

Gagnon's  wharf 

72  08 
79^48 

3    48 
H'd  of  flood 
Summit . . . 
Mean 

3    40 

■ 

minimum   be- 
tween St.  Jean 
and  Batiscan 
=  2  94  miles. 

10-31 
16-23 
13  27 

12-47 
33  64 

22-87 

13-25 
15-27 
14-26 

13-48 
12  00 
12  74 

12-28 

19-29 

15-79 
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As  already  stated  in  another  part  of  this  report,  the  fluvial  tide  wave  partake^f 
the  nature  of  waves  of  translation  more  and  more  as  we  proceed  inland,  and  it  is  foii 
that,  in  general,  the  law  of  propagation  of  such  undulations  holds  good,  viz.  : — 

y=V  g(li  +  h)—V. 
where  V  denotes  the  velocity  of  propagation,  g  the  acceleration  of  gravity  per  seco 
H  the  depth  of  the  estuary  at  low  water,  h  the  height  of  the  wave  above  low  water  t 
the  instant  considered,  and  U  the  velocity  due  to  the  waters  of  the  riverproper  at 
same  instant. 

In  regular  waves  of  translation  moving  along  in  a  horizontal  channel  of  unifo 
depth  and  width,  this  relation  holds  good,  as  the  above  equation  implies,  for  each  oneif 
its  elementary  slices  or  cross-sections  of  the  channel,  after  the  wave  has  assumed  |3 
definite  sinusoidal  form  in  the  direction  of  the  longitudinal  axis  of  the  said  cham ;. 
But  in  a  stream  of  ever-varying  cross-section  and  declivity,  the  successive  element;}- 
slices  must  move  onward  at  correspondingly  varying  speeds  ;  those  passing  over  ij^ 
greater  depths  advancing  more  rapidly  than  those  propagated  through  shallower  waj- 
and  overtaking  them.  It  is  for  this  reason  that  the  fluvial  undulations  are  continuaj' 
getting  steeper  as  they  ascend  in  the  estuaries  of  rivers,  that  is  to  say,  the  summit  |t 
the  wave  approaches  more  and  more  to  the  head  of  the  flood,  until  finally,  at  the  extrej; 
upper  limit  of  the  maritime  portion  of  the  stream,  -the  two  coincide. 

Owing  to  the  continued  foreshortening  of  the  anterior  and  upper  portion  of  ep. 
fluvial  undulation,  viz.  :  that  contained  between  the  summit  and  the  head  of  the  floc 
this  intumescence  rises,  in  general,  more  and  more  above  the  level  of  the  tidel 
stream,  or  diminishes  in  height  above  the  said  level,  at  a  rate  which  is  getting  less  a  I 
less  according  as  the  overlapping  of  elementary  slices  referred  to  is  greater  or  less  th 
would  suffice  to  counterbalance  the  attenuation  caused  by  friction,  the  rise  of  the  ri^ 
bed,  ttc. 

Where  this  attenuation  is  taking  place  at  a  rapid  rate,  the  slope  of  the  locus 
high  tide  levels  has  sometimes  a  contrary  direction  to  that  of  the  locus  of  low  tide  lev( 
On  the  St.  Lawrence,  above  Quebec,  the  locus  of  the  high  tide  levels  slopes  throughc 
seawardly,  the  same  as  that  of  the  low  tide  levels,  at  all  times  and  at  all  stages  of  f 
river  during  the  open  season,  fexcept  on  the  reach  between  Quebec  and  St.  Nichol 
where  the  elevation  of  the  wave  summit  is  occasionally  slightly  (up  to  0*05  ft.)  greai 
at  Quebec  than  at  St.  Nicholas,  at  high  spring  tides  during  the  low  water  season.  H< 
far  below  Quebec  this  upward  slope  in  the  high  w^ater  locus  may  continue,  and  at  wl 
precise  point  the  tides  generally  reach  their  maximum  amplitude,  has,  as  yet,  not  be 
ascertained  ;  but,  as  previously  intimated,  it  is  probably  at  no  great  distance  below  t 
ancient  capital. 

According  to  current  measurements  made  by  the  Montreal  Flood  Commission 
Lanoiaie,  in  November,  1886,  while  the  river  was  at  an  average  elevation  of  20-80  it 
at  Sorel,  or  20-75  feet  above  the  0  of  the  Montreal  Harbour  Commissioners'  gauge,  and 
mean  depth  33-25  feet,  the  discharge  of  the  St.  Lawrence  was  315,000  cubic  feet  per  secoi 
and  when  the  water  stands  0*75  feet  lower,  or  20-05  feet  above  datum  at  Sorel,  the  fl 

{3  ^3S''^5 32*50) 
1  — -^^ —    o  Tqq  oFT 

or  say  .'>0-i,000  cubic  feet  per  second.  I  may  remark,  however,  en  passant,  that  the  volui 
of  315,000  feet  was  sliglitly  in  excess  of  the  actual  quantity  of  surface  or  drainage  waf 
carried  by  the  St.  Lawrence  per  second  at  the  time  the  current  measurements  we 
mad(;,  say,  rougldy,  by  from  500  to  1,000  cubic  feet  of  water,  that  had  accumulated 
the  (istuai-y  above  Lanoraie,  during  the  season  of  gaining  tides  immediately  precedi 
new  moon  of  27th  October,  1886,  and  that  had  to  And  its  way  out  again  during  t 
succeeding  series  of  losing  tides. 

Again,  in  a  report  made  by  the  late  Thos.  Guerin,   Esq.,  civil  engineer,  on  wh 
is  known  as  the  "Shearer  "  scheme  of  harbour  improvements  at  Montreal,  under  date 
19th  March,  1883,  it  is  stated  that  on  6th  June,  1882,  when  the  water  stood  23-50 
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I  the  sill  of  lock  No.    1,  foot  of  Lachine  (yUiial,  and  27*50  ft.  a})ove  0  Montreal  Ifar- 
jur  Coimiiissioiier's  Sorel  gauge,  the  discharge  was  431,733  cubic  feet  per  second. 

Now,  (luiing  the  time  series  of  observations  V.,  VI.,  YIT.  and  VIII.  were  made,  viz.  : 
th  May  to  3rd  June,  1888,  the  river  remained  at  an  avei-age  elevation  of  29-90  ft. 
Kjve  datum  at  Vercheres,  or  27"()0  at  Sorel.  We  may,  therefore,  assume  the  mean 
ischarge  to  have  been  at  the  rate  of  432,000  cubic  feet  per  second  })etw(!en  tlie  dates 
>^t  mentioned. 

Judging  by  the  rate  of  proj)agation  of  the  head  of  the  flood  and  that  of  the  summit 
he  fluvial  wave  deduced  from  the  tidal  observations  made  in  1887-88,  as  indicated 
^e.in  tables  Nos.  VII.  and  VIII.,  it  is  evident  that  neither  the  former  nor  the  latter 
ances  regularly  in  accordance  with  the  law  indicated  by  the  equation  : 

V  =  i/^(H-f.A)±U. 

iideed  the  perturbations  caused  in  the  regular  propagations  of  the  fluvial  waves,  by 
inds,  variations  in  the  fresh  water  discharge,  sudden  contractions  and  enlargements  of 
le  waterway,  etc.,  are  occasionally  so  great  that  the  head  of  the  flood  appears  to 
Ivance  faster  than  the  summit  of  the  same  wave.  This  was  notably  the  case  during 
tie  low  water  season  of  1887  between  the  Graving  Dock,  Chaudiere  and  St.  Nicholas 
:ations.  and  during  the  high  water  seasons  of  1888  between  the  Graving  Dock  and  the 
[iver  Chaudiere,  and  between  8t.  Jean  des  Chaillons  and  Batiscan.  Notwithstanding 
[lat  the  mean  amplitude  is  13 "58  ft.  at  low,  and  13*19  ft.  at  high  water  between  the 
raving  Dock  and  River  Chaudiere  stations,  the  head  of  flood  advances,  in  the  fomer 
ise  over  1 1  miles  faster  per  hour,  and  in  the  latter  nearly  9  miles  faster  than  the  wave 
immit. 

It  has  happened  also  in  a  few  cases  that  the  tide  was  high  or  low  at  two  consecu- 
ive  stations  at  nearly  the  same  instant,  which,  taking  for  granted  that  the  observations 
ere  made  with  great  precision,  seems  to  indicate  infinitely  great  velocities  of  propagation. 

In  most  instances  the  variations  in  the  rates  of  propagation  resulting  from  the 
icreased  outflow  of  water  during  series  of  losing  tides,  as  compared  to  that  which  takes 
lace  during  series  of  gaining  tides,  are  apparently  intervolved  with  other  fluctuation  of 
arious  kinds  to  such  an  extent  as  to  prevent  their  being  made  out  by  themselves. 

It  is  worthy  of  note,  however,  that  notwithstanding  great  and  numerous  discrepan- 
ies  between  some  of  the  observed  and  corresponding  theoretical  or  computed  times  of 
igh  water,  the  fact  of  the  difference  between  the  mean  of  the  observed  and  the  mean 
f  the  computed  priming  or  lagging  of  the  tides  being  less  than  one  minute  at  all  the 
auging  stations  from  Quebec  up  to  St.  Jean  des  Chaillons,  inclusive^according  to  the 
?sults  entered  in  table  No.  VI. — goes  to  show  that  irregular  variations  in  the  very  large 
I'esh  water  discharge  of  the  St.  Lawrence  and  persistent  high  winds  have,  on  the  whole, 
ttle  or  no  effect  in  checking  or  accelerating  the  regular  propagation  of  the  luni-solar 
ave  generated  in  the  Atlantic  Ocean,  up  the  estuary  of  the  river*  as  far  as  St.  Jeai:* 
es  Chaillons. 

At  Batiscan  and  Champlain  the  average  effect  of  the  fresh  water  discharge  and 
inds  appears  to  have  been  to  increase  the  lagging  and  priming  of  the  tides  from  4  to 
minutes. 

Again,  according  to  the  tabulated  results  just  referred  to  (see  table  VI,  of  this 
pport),  the  increased  fresh  water  discharge  of  the  high  water  season  invariably  dimin- 
hes  the  mean  diurnal  inequalities  in  the  lagging  or  priming  of  the  tides ;  thus,  at  the 
^raving  Dock  these  mean  observed  inequalities  amounted  to  17  minutes  in  the  fall  of 


887,  and  only  to  8  minutes  in  the  spring  of  1888. 

Finally,  I  may  call  attention  to  the  fact  that  while  at  the  Graving  Dock  the  mean 
mi-tidal  interval  is  very  nearly  the  same  as  the  corresponding  computed  interval  based 
:^  the  Brest  times  of  high  water,  the  discrepancies  between  the  said  intervals,  due  to 
le  disturbances  in  the  propagcition  of  the  oceanic  wave  caused  by  the  fresh  water, 
'mds,  etc.,  increase  continuously  as  we  proceed  up  stream,  reaching  on  an  average  4 
0  5  minutes  at  Batiscan  and  Champlain. 

In  table  No.  IX.  are  entered  the  approximate  average  areas  and  depths  of  the  St. 
^awrence  waterway,  during  the  low  water  season,  on   the   stretches   between   the  tide 
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stations  at  mean  tide,  when  it  has  an  average  amplitude  corresponding  to  an  astr. 
omical  coefficient  of  about  73,  which  areas  and  depths  have  been  deduced  from  thesoui 
ings  shown  on  the  Admiralty  charts  and  some  river  plans  on  record  in  the  department 
in  connection  with  the  corresponding  values  of  the  velocity  U  and  the  mean  montl 
amplitudes  just  referred  to  ;  also  the  mean  depths  H  at  low  water,  computed  with  the  ; 
of  the  formula  :  \ ^=V  g  (H  +  A)  +  XJ,  mid  those  H  based  on  the  Admiralty  sounding: 

TABLE  IX. 


Section  of  River. 


Gr^.ving  Dock  to 
River  Chaudiere 

Graving  Dock  to 
St.  Nicholas  . . . 

St.  Nicholas  to 
Platon 

Platon  to  Gron- 
dines 

Grondines  to  St. 
Jean  des  Chail- 
kms 

St.  Jean  des  Chail- 
loiis  to  Batiscan 

Batiscan  to  Cham- 
plain  


Loio  xoater — season  of  1887. 

Lunar  month,  12th  October  to  10th  November. 

River  surface  at  Vercheres  at  a  mean  elevation  of  21  94  Jt. 


Mean 

Anipli- 

tude, 

h 


Feet. 


13 -82 
18-64 


12-59 


9-63 


6-40 


3-90 
2-19 


A 

Approxi- 
mate  area 

of  water- 
way at 

mean  tide 

level,  ac- 
cording to 

soundings 
on  Ad- 
miralty 
charts. 


Sq.  feet. 

225-000 
205 -000 
170  000 
130  000 

110 -000 
110 -000 
160  000 


U 

Velocity 

due  to 

freshwater 

discharge 

at  mean 
tide  level, 

=  304,000 


H  +  |=(V  +  U)2 

9 
Average  depth  of 

river  at  mean 
tide   corresi)ond- 
ing  to  mean  rate 
of  propagation  of 

fluvial  wave. 


Feet  per 
second. 

1-35 

1-48 

1  79 
2-34 

2  76 
2-76 
1  90 


Feet. 

62-89 
42-63 
25-01 

18-38 

13  47 
700 
9-91 


H 

Average 
depth  of  riv- 
er at  low 
water,  cor- 
responding 

to  mean 

velocity  V  of 

propagation 

of  fluvial 


Approxi- 
mate average 
depth  of 
estuary  at 
mean  tide,  ac- 
cording to 
soundings  on 
Admiralty 
charts. 


Feet. 

55"- 98 
35-81 
18-71 
13-56 

10-27 
5  04 

8-82 


Feet. 


61 -0 
49-9 
271 


H 

Appro 

irateavei  i 

depth  ( 

estuary  | 

low  watt 

according) 

somidiiig 

Admira 

charts 


Feet. 

54 
43 
20 


As  the  soundings  given  on  the  Admiralty  charts  are  600  ft.  apart,  and  the  posit 
of  the  plane  to  which  they  are  referred  could  not  be  satisfactorily  established,  e>pecif 
on  the  portion  of  the  estuary  west  of  Pointe  Platon,  the  average  depths  which  obtair 
low  tide,  when  the  river  water  stands  at  an  elevation  of  21-94  ft.  at  Vercheres,  w 
deduced  directly  from  the  said  soundings,  only  in  the  cases  of  the  three  stretches  of  t] 
way  comprised  between  the  Graving  Dock,  River  Chaudiere,  St.  Nicholas  and  Poi 
Platon  stations. 

On  the  portion  of  the  estuary  just  mentioned,  owing  to  the  fact  that  the  botton 
the  thalweg  lies  here  from  22  to  180  ft.  below  the  mean  level  of  the  sea  :   1st.  Fluct 
tions  in  the  discharge  of  the  river  proper,  affect  the  water  level  correspondingly  o 
from  ^\  to  y^(y  as  nmch  as  at  Vercheres  instead  of  from  j\  to  \^  above  Pointe  Plal 
2n(l.   A  small  error  in  fixing  the  position  of  the  plane  of  reference  adopted  for  the  sou 
ings  shown  by  the  Admiralty  authorities,  vitiates  the  resulting  average  depth  much 
thai)  higher  up  stream  ;   on  the  othei-  hand  the  great  contraction  of  the  stream  at 
Ki\ei-  Chaudiere  must  of  necessity  disturb  the  regular  propagation  of  tidal  undulati 
considerably.       The  average  depths  H,  that  have  been  determined  by  using  the  cha 
agree,    on  the  whole,  as  well  as  could  be  expected  under  the  circumstances,  with 
values  II,  corresponding  to  the  mean  velocity  of  the  fluvial  wave,  which  have  been  c 

puted  with  the  aid  of  the  formula  H  +  ^'  =  (V-f  U)2 
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Above  Pointe  Platon  tlie  iiit'oinwitioii  afforded  by  the  charts  in  this  connection  was 
tound  to  be  of  t-)0  indefinite  a  nature,  to  permit  of  doin^'  more  than  rou<(hly  estimate  the 
probable  area  of  tlie  mean-tide  waterway  at  the  sta<^'e  of  the  river  last  mentioned,  for 
the  purpose  of  arrivin*j;  at  an  approximate  value  of  the  velocity  due  to  the  fresh  watei- 
discharge.  Notwithstandiuii;  the  want  of  precision  in  the  data  derived  from  the  charts, 
the  results  arrived  at  l)y  using  the  formula  just  cpioted  give  a  good  idea  of  the  relative 
mean  de})ths  of  the  respective  stretches  of  estuary,  even  on  those  ])etween  the  tide- 
gauging  stations  established  to  the  westward  or  above  Pointe  Platon.  It  is  quite  clear 
from  the  results  given  in  table  No.  TX.  that  the  portion  of  the  stream  where  the  resistance 
encountered  by  ascending  tidal  undulations  is  greatest,  and  where  also  the  bed  is  most 
likely  to  be  blocked  up  with  ice,  all  things  being  equal  in  other  respects,  lies  between  St. 
Jean  des  Chaillons  and  Batiscan,  and  conversely  the  li^'ing  force  expended  per  mile  by  the 
tidal  streams  is,  therefore,  much  greater  on  this  stretch  than  on  any  other  of  the  portion 
of  the  river  under  discussion,  as  also  the  sinking  of  the  general  level  of  the  estuary  that 
must  ensue  from  the  improvement  of  the  ship  channel  by  deepening,  widening  or 
straightening.  On  account,  however,  of  the  vast  proportions  of  the  St.  Lawrence,  any 
permanent  lowering  of  its  low  water  level  due  to  this  latter  cause  will  always  prove  to 
be  small  in  comparison  to  the  depth  in  the  thalweg,  while  at  high  water  the  river  level 
will  be  slightly  elevated  in  a  corresponding  manner. 

An  attempt  might  be  made  at  estimating  the  probable  effect  produced  on  the  mean 
river  level  by  improvements  carried  out  in  the  ship  channel  on  the  upper  portion  of  the 
St.  Lawrence  estuary,  after  the  projected  accurate  hydrographic  surveys  between  Quebec 
and  Cap  a  la  Roche,  etc.,  shall  have  been  completed,  when  the  prospect  of  reaching  a 
reliable  conclusion  will  be  far  better  than  at  present. 

On  the  open  sea  there  exists  a  definite  relation  between  the  height  li  of  the  tide 
wave  and  the  depth  H  of  the  water  ;  the  height  h  varying  from  place  to  place,  appro>.i- 

•nately,  in  the  inverse  ratio  of  the  square  root  of  the  depth  H,  viz.,  as       

This  relation  does  not  necessarily  continue  to  obtain  during  the  propagation  of  the 
oceanic  wave  inland  up  the  estuary  of  a  river  The  height  reached  by  the  fluvial  wave 
depends,  in  a  large  measure,  on  the  greater  or  less  elevation  of  the  oceanic  w^ave  which 
generates  it  opposite  the  mouth  of  the  estuary. 

The  fluvial  intumescence  is  the  result  of  the  united  actions  of  an  undulatory  motion 
and  the  pouring  in  of  sea  water  which  takes  place  continuously  during  the  flood,  on 
account  of  the  rise  of  the  waters  of  the  sea,  due  to  the  former  cause,  being  more  rapid 
than  that  of  the  waters  of  the  stream. 

The  principal  effects  produced  by  all  oscillatory  motions  are  :  1st.  The  elevation  of 
'  portion  of  the  waters  in  which  they  are  produced  above  their  mean  level,  2nd.  The 
simultaneous  depression  of  adjoining  portions  below  the  said  level.  On  the  open  sea  the 
quantity  of  water  elevated  is  sensibly  equal  to  that  depressed  below  the  mean  level, 
during  the  propagation  of  pendular  waves  of  oscillation.     (See  diagram  A.) 

On  account  of  the  mixed  or  composite  nature  of  fluvial  waves,  the  ratio  of  the 
height  to  which  the  tidal  intumescence  becomes  raised  above  the  level  of  the  tideless 
stream  to  the  depression  which  takes  place  in  the  said  level,  is  continually  increasing  as 
we  proceed  inward,  and  in  the  upper  reaches  of  long  estuaries,  the  tide  water  always 
remains  at  a  higher  elevation  than  the  level  of  the  tideless  stream  corresponding  to  the 
same  fresh  water  discharge,  whether  at  high  or  low  tide. 

Considering  that  the  fresh  water  carried  by  the  stream  supplies  a  portion  of  the 
liquid  required  to  satisfy  the  conditions  of  the  unclulatory  motion,  it  is  clear  that  while 
the  discharge  remains  uniform  the  trough  of  the  fluvial  wave  will  be  less  depressed  in 
reference  to  the  level  of  the  tideless  stream,  or  more  elevated  per  unit  of  increase  in  the 
amplitude  of  the  oceanic  wave,  as  these  waves  diminish  in  importance. 

On  the  other  hand,  the  rise  of  the  summit  of  the  fluvial  wave  per  foot  of  increase 
in  the  amplitude  of  the  oceanic  wave  must  become  notably  greater,  as  the  theoretical  or 
astronomical  importance  or  coefficient  of  amplitude  diminishes.  For,  in  any  waterway 
where  the  flow  takes  place  by  virtue  of  the  descent  of  the  liquid  particles  from  a  higher 
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to  a  lower  level,  the  velocity  of  the  current  varies,  in  general,  approximately  as  t| 
head  of  the  square  root  lost,  or  fall,  and  if  the  area  of  the  cross-section  of  the  waterw 
remains  sensibly  constant,  the  volume  of  water  carried  through  it  also  varies  in  the  sai 
ratio.  In  the  case  of  fluvial  waves,  the  volume  of  water  poured  into  an  estuary  frc 
the  sea  while  the  flood  lasts  at  its  mouth,  is  forced  up  to  greater  or  less  heights  above  t 
level  of  the  tideless  stream  :  according  to  the  degree  of  convergence  of  the  banks,  t 
slope  of  the  bed,  the  loss  of  hydraulic  head  caused  by  friction,  sudden  enlargements  ai 
contractions,  etc.  ;  the  total  work  performed  by  the  inflowing  stream  being  invariab 
equal  to  the  energy  supplied  by  the  sea. 

In  the  upper  part  of  a  long  estuary,  where  the  effect  of  the  direct  propagation  of  t 
pendular  oscillation  generated  on  the  open  ocean  is  small,  the  relations  between  t 
theoretical  amplitude  A  of  the  said  wave,  and  the  height  h  of  the  fluvial  intumesceni 
above  the  level  of  the  tideless  stream,  may  be  roughly  represented  by  some  such  equatic 
as  Ir  ■=  n  A,  which  is  that  of  the  common  parahola. 

From  the  remarks  just  made  it  appears  that  both  the  loci  of  the  high  and  low  wat 
levels,  as  per  diagrams  Nos.  XYI.  to  XXII.,  must  necessarily  be  concave  on  their  low 
sides  ;  the  degree  of  curvature  of  the  low  water  locus  is,  however,  in  all  probability  qui 
small  under  any  circumstances  up  to  a  very  short  distance  of  the  axis  of  ordinates  whe 
the  tidal  amplitude  is  0,  at  any  rate  too  small  to  be  determined  with  any  degree 
certainty,  between  the  ordinates  corresponding  to  the  coefficients  of  the  greatest  ai 
least  possible  tides,  viz.  :   118  and  30. 

Hence  by  assuming  that  the  low  water  levels  of  all  tides  having  theoretic 
ctefiicients  of  amplitude  below  30,  if  this  was  possible,  would  lie  in  the  prolongation  i 
the  right  line  J^  which  rejoresents  on  diagrams  XVI.  to  XXII.,  the  general  geometric 
locus  of  the  low  tide  levels  actually  observed  when  these  are  plotted  after  being  corrects 
for  variations  in  the  fresh  water  discharge,  in  the  order  of  the  said  theoretical  or  asti 
nomical  coefficients  of  tidal  importance,  as  above  explained^ — the  intersection  I  of  tl 
line  J  (.(I  with  the  axis  of  the  ordinates,  will  show  the  elevation  of  the  tideless  strea 
for  the  particular  stage  of  the  river  considered,  as  nearly  as  the  nature  of  the  cai 
permits. 

The  elevations  of   the  tideless  stream  at  the  gauging  station  for  the  standard  lo 
I'iver  level  of  21-50  feet  above  datum  at  Vercheres  and  27-54  feet  at  old  lock  No. 
Lachine  Canal,  which   corresponds  to   1 6  feet  depth  on  the  lower  sill  of '  this  lock,  ai 
approximately  as  per  following  table,  No.  X. 

In  this  table  are  also  indicated:  the  intermediate  and  total  falls  to  Quebec  an 
corresponding  hydraulic  inclinations,  and  the  approximate  average  depths  accumulate 
\n  the  estuary  below,  or  withdrawn  from  the  same,  above  the  low  water  lines  of  th 
highest  and  lowest  possible  tides,  viz.,  those  corresponding  respectively  to  ccefficieni 
US  and  30. 


108 


[1891] 


Victoria 


Sessional  Papers  (No.  8.) 


A.  1892 


•(^aaj  ur  8pn^i[(Iiu'B 
lunmixum  jo  i<^\n'^  p  .miji  .D^jii.w 
A\<»[    A\<)[->(i    JO    .)AO(|i;     un;r).^s 

BSr»lrfpr4     (  -  )     UKUj     U  \\lMpilC>LV\ 

JO  ( -f  j  HI  p->4i![iniimnooi;  .io'J'Ijav 
-dpn  jo  q^lc^p  oi^iu.).\i;  .)[(i\ui()aj| 
^u^n4«p■^A(Ml^!  '^j  '[B»n!3r)iiji|D'«'j 
'[  ■<>>J  >1>^<U  Pl*>  'lli*<  .lOAO  ai):}'BA\ 

aaipiu)(ls.>.U()o  ,^pn4i[(lun{  imiui 

.IX«Ul   JO    Sdpi)    i^ULlds    JO    lr)AO| 

jajtiM  .woi  jo'  ii()i^t;A.^[.)  r)i^iUv)Ay 

"iririj    III    r)piHll(hlU! 

uiniuiuiiu  JO  sepi^  Jo  '*"H  i-ni'-^v 

MOl     AVO^tKI     JO    .^AO(|1{     A.li:n;Sr) 

s*!rt[,)pi;  (  -  )  UIOJJ  xiA\t;.ii)iniA\ 
JO  (  f ')  ui  p.nviuuuuo^'  a.)c^^;A\ 
-dpr;  JO  ij^idap  aati.WA'u  J[q^'qo.l^^ 

•um^'Bp  aAoqi?  ^aaj  '[■KU'BQ 
9uin.)i?''j  'l  -oj^  >ioot  pp  'niSJOAO 
j^QVAv  :).).ij  01  mh^"^  OK  ^^u^tbiy^oo 
o)  i^uipao<Isai.ioo  apn^i^dxxre 
lunuiiuuu  JO  sapi^  d'eau  jo  {aA9| 
aa^tJAV  iV\o[  JO  u6i:;^Aap  aS-BiaAy 


CC  lO  C:  :5  O  f— I  -^  O  C  O  O  O  C'  w 
-J  jT-  r  "^  ®  -»-'>'-  ^  ^  ^  ^  ^'  ^ 
o  oi  (M  c:  c:  I  -  *^  1^  ir:  CO  i-t  X  f  c  I 

(Ml-(»-li-l,-lr-i-ir-l,-lrH^C    bo 
I       I     +   +    +    +   +   +   +   +   +   +   +    + 


00  o  c.  -^  O  .-H  -o  O  O  O  O  Q  o  o 
Ci  o  i-i  oc  o  rH  i^  -+<  "O  cc  r:  ic  o  Tf 
00  »-i  »o  -^ti  o  cc  CO  -o  o  (M  ci  iM  tr>  i^ 


-j.  -I- 


+++++++++ 


fM  '«  cr.  X  X  I-  -f  o  c  o  o  o  o  o 
(M  -r  .-H  cc  i^  cc  X  fft  CO  ir:  c-i  x  -M  o 

OCO<MCOOCO(M'M(M.-i>-HOOO 

cbcbbcocbbbbbc 
i  i+H- +  +  +  +  +  +  +  +  +  + 


QOtiCSXXl- — hiooooopo 
c<)  o  T-H  X  t^  X  X  rH  cr.  O  I-  o  o  ■* 

Oi-iiOXl^XCiCOCOOCiiO<MO 


+  +  +  +  + 


+  +  +  + 


I 

•aiitu  jad  :j88j  'j^ooq  SuiAiJaf)      } 
0%  suopiJuiinn   oijn'BapXq   {V.'^oj^  i 


•.)]^iui  aad  '^aaj  ui  suot^ 
-■Bui[Dui   oipW.ipAq  a^^uipauue^ui 


•jjDOQ  i^uiA-eaf)  o;  :4aaj  ui  i\v}  i^^ox 


•(^aaj  UI  sK'Bj  ai^mpauija^uj 


ooooooooooooo 


C<J  Tf  i-H  lO  -O  -^  l^  O  tC  t-  CO  Ci  o 

(MOOcoco-oc;iC'C:iroi--o 
(Mcoi~-r-cj;oc^i-ixocr:c:  X 

OOCO-ti^rHi-HOOOr-i-iHCC 


oooooooooocoo 


OOTfiC<ICOr-l<MO(N.HTHCOM. 


'1  '^M  ^^"I  'lU*^  "<^  q^dap 
59-»J  91  q^^vv  iuu!j'Bp  aAoqv  f^aaj 
UI  lU'Baa^s   ssa^api^   jo  uoi^^'BAa^g; 


rHr-IC<Ji5X(MCOi:C>OXC:i-HOt^ 
^rHT-iT-J.-(,-!(M(M<M 


O 

o 


cecr 


Ifl 


I" 


.5  >>^ 


S  S-i-cti 


■>^5  Sh^.2 


^-rl 


§1 


•^ouB':^stp  o^'Bipauiaa^uj 


C<J  X  (M  X  lO 


t-OO 


OO 

Cico 


•J8Aiy  JO  SIX13  SuOj-B  aOU'B^Sip  {V'^OJ^ 


omioxoxoxcoooookr: 


[1891] 


109 


55  Victoria.  Sessional  Papers  (No.  8.)  A.  189 


DETERMINATION  of  EXTREME  and  other  CHARACTERISTIC  HIGH  an 
LOW  WATER  LEVELS  at  the  various  TIDE  and  RIVER  GAUGIN( 
STATIONS,  Etc.,  between  QUEBEC  and  MONTREAL. 


We  may,  for  the  present  purpose,  assume  that  the  comparatively  small   volume 
water  supplied  by  the  affluents  which  enter   the  great  St.  Lawrence,  below  its  junctio 
with  the  north  branch  of  the  Ottawa  at  Bout  cle  ITle,  does  not  affect  the  water  level 
the   river  and  estuary  below,  say  Vercheres,  sufficiently  at  any  time  of  the   year  to  tl 
worth  taking  into  consideration.  | 

Even  the  quantity  of  water  which  flows  into  the  St.  Lawrence  from  this  branch  (j 
its  greatest  tributary,  is  so  small,  in   comparison  to  the  immense  volume  which  passfj 
down  the  principal  stream — 275,000  to  over  400,000   cubic  feet  per  second — that 
cannot  materially  affect  the  level  of  the  latter. 

At  any  rate,  no  error  of  consequence  can  result  from  the  supposition  :  that  change 
of  level  are  generally  taking  place  simultaneously  in  the  two  streams  in  the  same  dire 
tion,  and  that  wathin  the  limits  of  a  few  feet,  these  variations  bear  to  each  other  a  nearl 
uniform  or  constant  ratio.  Thus,  we  are  safe  in  assuming  that  not  only  extreme  high  anj 
low  ;  but  also  common  high  and  low  water  occur,  under  ordinary  circumstances,  simultaii'l 
ously  at  the  foot  of  the  Lachine  Canal,  Montreal,  and  at  the  gauging  station  wdiicli 
intentionally  established  at  a  point  a  short  distance  below  the  influx  of  the  norther 
branch  of  the  Ottawa  River  into  the  St.  Lawrence,  viz.,  on  the  public  wharf  at  tl 
village  of  Vercheres.  It  is  believed  that  gaugings  made  at  Vercheres  afford,  on  tl 
whole,  a  better  indication  of  che  variations  in  the  fresh  water  discharge  through  tl 
St.  Lawrence  estuary,  than  gaugings  made  at  the  stations  situated  immediately  above  d 
below  the  said  locality,  because  it  is  the  highest  point  at  which  any  small  change  ( 
level  that  might  be  caused  by  the  influx  of  the  Ottawa  at  Bout  de  I'lle  is  felt,  while  { 
the  same  time  the  influence  of  the  tides  can  affect  the  height  of  the  river  only  to  a 
insignificant  extent,  in  comparison  to  the  fluctuations  which  may  be  produced  by  varif 
tions  in  the  large  volume  of  fresh  water  carried  by  the  river. 

extreme  high  river  level. 

The  highest  water  observed  since  1852,  at  Montreal,  by  the  lock-masters  of  loc 
No.  1,  at  the  foot  of  the  Lachine  Canal,  after  the  St.  Lawrence  was  clear  of  ice,  that 
to  say,  the  greatest  permanent  swelling  of  the  river  caused  by  the  waters  from  tl 
Ottawa  valley,  or  the  northern  waters,  as  they  are  termed,  occurred  on  the  15th,  16ti 
and  17th  of  May,  1876,  when  the  depth  on  the  lower  sill  of  the  said  lock  was,  accon 
ing  to  the  water  registers,  28  ft.  8  in.  =  28*67  feet,  each  day  at  noon. 

This  depth  of  28*67  feet  on  the  sill  of  the  old  lock  No.  1,  corresponds  to  a  wat< 
surface  40*21  feet  above  datum,  if  measured  at  the  west  side  of  the  lock,  and  to  40*2 
feet,  if  measured  on  its  eastern  side.  The  depth  on  the  sill,  registered  May  15th  an 
16th,  1876,  at  lock  No.  5,  at  the  head  of  the  Lachine  Canal,  viz.,  17  ft.  3  in.,  is  also  th 
greatest  on  record  since  1852  ;  this  depth  of  17  ft.  3  in.  corresponds  to  a  water  lev 
79*96  feet  above  datum  in  the  upper  entrance  to  the  canal,  immediately  above  the  guar 
lock  (No.  5).  The  mean  depth  registered  at  lock  No.  1,  during  the  high  water  seaso, 
of  1888,  between  19th  and  26th  May,  viz.,  during  the  week  when  series  of  observatior 
No.  VII.  was  made  at  Vercheres,  is  24  ft.  4|  in.  ==24*39  feet,  while  the  mean  of  th 
water  level  observed  and  registered  at  Vercheres,  during  the  same  interval,  is  31*50  fee 
above  datum  ;  the  depths  on  the  lock  sill  having  varied  between  24  ft.  8  in.  an 
24  ft.  0  ill.,  and  the  elevation  of  the  river  at  Vercheres  between  31*80  and  31*10.  B 
taking  the  int(!i-val  between  12th  and  19th  May,  which  corresponds  to  that  of  series  ( 
observations  No.  1  V.,  when  the  St.  Lawrence' rose  from  22  ft.  1  in.  to  24  ft.  6  in.  on  th 
sill  of  lock  No.  1,  in  connection  with  the  interval  between  27th  May  and  3rd  Jun' 
which  corresponds  to  that  of  series  No.  VIIL,  when  the  river  fell  from  24  ft.  6  in.  t 
22  ft.  8  in.  at  the  lock,  it  is  found  that  a  mean  depth  of  23  ft.  4f  in.  =  23*39  feet,  co 
resjionds  to  a  mean  water  surface  30*57  feet  above  datum  at  Vercheres. 
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Ft  would  appear  from  the  statement  just  iiwulc  tliat  a  iis(i  of  1  foot  in  tlie  i-ivei-  at 
lok  No.  1,  from  23-.S9  to  •24-.'^9  ovei-  the  sill,  coi-iespomls  to  a  lise  of  the  watin-  at 
ercheres  from  elevation  ^O'oT  ft.  to  elevation  31 -oO  ft.,  viz,  :  only  0'93  ft. 

If,  however,  we  take  into  consideration  the  ag<jfi-e<^ate  rise  which  took  place  under 
•eoial  favourable  conditions  hereinafter  described,  in  each  one  of  the  said  localities  from 
,1  NoveuduM-,  IS87,  to  l^Oth  May,  ISHcS,  we  find  that  a  change  of  1  foot  at  lock   No.    1 

jrresponds,  on  a  average,  to  one  of =1-2  ft.  at  Vercheres.     T   believe  this   coefH- 

8*41 

nt  (1"2)  to  be  more  nearly  correct  than  0-93  which  may  be  materially  vitiated  owing 

,iuill  tidal  perturbations,  local  variations  in  the  fresh  water  supply,  etc. 

Assuming,  therefore,  when  the  flow  is  permanent  or  nearly  so,  that  the  St.  Lawrence 

>  at  Vercheres,  1  "I  ft.  for  every  foot  of  rise  of  the   water  at   the   lower   end  of   the 

Hchine  Canal  between  levels  24-39  ft.  and  28*67  ft.  above  the  sill  of  lock  No.  1,  it  is  found 

lilt  this  latter  depth  which  denotes  the  highest  water  on   record   at   Montreal   during 

le  season  of  navigation,  corresponds  to  a  river  level  31-50  +  (4'28  +  1'2)  =  36'636,  or  say 

tVGO  ft.  above  datum  at  Vercheres. 

According,  however,  to  the  water  register  kept  by  Mr.  Levi  Larue,  superintendent 

,  die  St.  Ours  Lock  on  the  Richelieu  River,  who  is  in  every  sense  a   painstaking  and 

diable  public  officer,  the  water  of  the  said  river  below  his  lock  stood  on   the    15th  and 

Gth  of  May,  1876,  22'  2^'  over  the  lower  mud  sill  and  hence  was  12-657  +  22-21  =  34-867 

:.  above  datum.     Moreover,  the  fall  of  the  Richelieu  from  the  St.  Ours  Lock  to  the  St. 

^awrence  at  Sorel  was  0-82  ft.,  according  to  actual  measurements  made  in  the  spring  of 

885,  when  the  water  above  the  lock  was  not  very  much  higher  than  in  1876.      Placing 

lierefore  this  fall  at  0-80,   we  find  that  at   Sorel   the  highest   water  known   to   occur 

uring  the  season  of  navigation,  viz.,   that  of   15th  and   16th   May,    1876,   was   34-867 

-0*80  =  34-067  ft,  above  datum,  and  if  we  ;idd  to  this  height  2-25  ft.  for  the  probable 

ise,  Sorel  to  Vercheres,  the  elevation  of  extreme  high  water  at  this  place  is  found  to  be 

6-317  or  36-32,  which  is  all  probably  the  more  correct  figure. 

LOWEST  NORMAL    RIVER  LEVEL. 

I  understand  that  since  1880,  the  Montreal  Harbour  Commissioners  have  adopted 
M  low  water  level  corresponding  to  a  depth  of  16-5  ft.  on  the  sill  of  old  lock  1,  as  a 
lane  of  reference  for  their  soundings  in  their  harbour  and  its  vicinity  ;  but  in  my 
pinion  the  department  should  adopt  as  a  basis  for  all  furthur  dredging  operations 
etween  Quebec  and  Montreal,  a  water  level  corresponding  to  at  most  16-0  ft.  depth  on 
he  said  sill.  For,  during  the  last  nine  or  ten  years  the  river  fell  several  times  to  this 
?vel,  and  lower  still,  notably  in  November,  1879,  and  September,  1881,  when  it  remained 
•elow  the  said  level  continuously  for  two  weeks  in  each  month ;  moreover,  on  all 
■anadian  rivers  in  general,  the  low  water  level  tends  to  fall  more  and  more  as  the  country 
rained  by  them  is  being  cleared  of  forests. 

EXTREME  LOW  RIVER  LEVEL. 

Jhe  lowest  water  on  record  at  Montreal  was  observed  on  the  8th  and  9th  of  Nov- 
inl)er,  1879,  viz.,  two  and  three  days  after  the  moon  had  entered  her  last  quarter,  and 
n  Thursday,  6th  October;  1881,  viz.,  51  days  after  she  had  passed  into  the  last  quarter, 
he  depth  on  the  sill  of  old  lock  No.  1  being  in  both  cases  only  15'  5"  =  15-42  feet. 
>n  the  8th  and  9th  November,  1879,  the  water  stood  9'  6"  over  the  sill  of  lock  No.  5, 
t  the  head  of  the  Lachine  Canal,  The  weather  was  fine  at  the  time  and  the  wind 
westerly  ;  in  perfectly  calm  w^eather  the  depth  on  the  lock  sill  last  mentioned  would 
'i-obably  not  have  exceeded  9'  4",  which  may  be  considered  to  indicate  the  lowest  normal 
ater  of  the  St.  Lawrence  on  record  at  Lachine.  Tt  is  true  the  river  fell  to  9'  1"  in 
November  1868,  and  to  8'  10"  in  November,  1871  ;  but  these  depths  show-  exceptional 
lepressions  of  Lake  St.  Louis,  caused  by  high  easterly  winds. 

The  easterly  wind  which  was  blowing  during  the  greater  part  of  the  time  between 
he  5th  and  11th  November,  1879,  no  doubt  also  kept  the   river,  for  some  distance  to 
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the  eastward  of  Montreal,  slightly  lower  than  it  would  have  stood  if  the  weather  ha 
been  perfectly  calm,  or  if  the  wind  had  come  from  another  direction  ;  but  probably  on] 
to  a  small  extent,  for  I  was  at  the  time  engaged  on  a  surv^ey  at  Longueuil,  on  the  beac 
along  the  south  shore  of  the  St.  Lawrence,  and,  to  my  recollection,  the  breeze  was  nev< 
very  strong,  and  sometimes  barely  perceptible.  The  principal  causes  of  the  unusu 
sinking  of  the  water  level  were  the  great  drought  which  prevailed  during  the  latter  pai 
of  the  fall  of  1879,  and  the  diminished  amplitudes  of  the  tides. 

On  the  6th  October,  1881,  the  depth   on  the  sill  of  lock   No.  5  was  9'  7",  and 
Sorel  the  elevation  of  the  St.  Lawrence  was  according  to  the  measurements  made  at  tl 
foot  of  the  St.  Ours  lock  :  (19-08  ft.  —  0'33  ft.)  =  18-75  ft. ;  but  the  Montreal  Harboi 
Commissioners'  Sorel  gauge  register  shows  the    river  to  have  stood  at  a  height  of    19-0 
ft.  above  datum,  wind  westerly.     The  gaugings  were,  in  all  probability,  made  at  differe 
hours  of  the  day  at  Sorel  and  St.  Ours. 

By  taking  the  mean  of  the  depths  of  the  water  on  the  sill  of  lock  No.  1,  whic 
obtained  between  12th  October  and  10th  November,  1887,  a  complete  lunar  montl 
and  also  the  mean  of  the  elevations  of  the  river  as  determined  from  the  gaugings  mad 
at  A^ercheres  during  this  lunar  month,  it  is  found  that  a  depth  of  16  ft.  5  in. 
16-42  ft.  on  the  sill  corresponds,  in  calm  weather,  to  a  water  surface  of  21*94  ft.  abo\ 
datum  at  Vercheres.  During  the  said  lunar  month  the  greatest  depth  recorded  at  loc 
No.  1  was  16'  9",  and  the  least,  16'  0"  ;  while  at  Vercheres  the  highest  water  observe 
stood  22-673  ft.  ov^  datum,  and  the  lowest  21-573  ft. 

During  the  space  of  time  covered  by  series  of  observations  Nos.  I  and  IV,  viz. 
19th  to  25th  October,  and  3rd  and  19tli  November,  1887,  the  average  water  levels  b 
tween  Montreal  and  Vercheres,  corresponding  to  the  first  interval,  differed  :  at  Ve 
cheres  by  0-46  ft.  :  at  Longueuil  by  0*381  ft.,  and  at  the  foot  of  the  Lachine  Cana 
Montreal,  by  0-42  ft.,  from  the  respective  average  levels  corresponding  to  the  secon 
interval.  If  we  allow  that  the  same  rates  of  variation  obtain  between  the  limits 
16'  6"  and  15'  5"  above  the  lock  sill,  as  between  the  limits  last  stated,  we  find  that : 

1st.   The  Montreal  Harbour  Commissioners'  ordinary  low  water,  with  16-5  ft.  dept 

on  the  sill  of  lock  No.  1,  corresponds,  on  an  average,  taking  the   tidal  oscillations  of 

1       1      n.  ^.         (16-50—16-42)  +  4 
complete  lunar  month  into   account,  to  a  water  level  :  21-94  +  ^ —- — 


42 
=  22-03  ft.,  or  say  22  0  ft.  above  datum  at  Vercheres. 

2nd.  The  low  water  now  proposed  for  adoption  by  this  department,  with  16  ft.  dept 

on  the  sill,  to  an  average  monthly  level  of  21-94 — — =  2 1-48  ft 

or  say  21-50  at  Vercheres. 

3rd.  The  extreme  low  water  observed  in  November,  1879,  with  15'  5"  =  15-42  f 
on  the  sill,  to  a  corresponding  mean  monthly  level  of  21-94  — (16-42  — 15-42)  X  46  = 
20-85  ft.  above  datum  at  Vercheres.  42 


INFLUENCE  OF  TIDES  ON  WATER    LEVELS   OF   ST.    LAWRENCE 
ABOVE  THREE  RIVERS. 


Tims  fai-  we  have  considered  exclusively  the  fresh  water  fluctuations,  it  is  now  i 
order  to  inv(;stigate  a  little  more  closely  than  was  hereinbefore  attempted,  the  effects  c 
tlie  tides  on  the  level  of  the  water  at  each  gauging  station  during  various  stages  of  th 
liver. 

Strictly  s})eakiiig,  the  spring  tides  now  and  then  influence  the  water  level  to  th 
extent  of  usually  one  or  two  or  three  inches,  even  as  far  up  stream  as  the  foot  of  S 
Mary's  current,  or  St.  Helen's  Island,  opposite  the  city  of  Montreal,  and  I  have  bee 
iiifoi-med  by  Mr.  Louis  Duval,  an  old  respectable,  observant  citizen  of  Longueui 
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l^'ho  has  rendered  valuable  services  of  various  kinds  in  connection  with  several  river  and 
larbour  works  which  have  been  carried  out  during  his  lifetime  in  the  vicinity  of  this 
jown,  including  the  new  (xovernnient  wharf,  that  some  mornings  he  noticed,  that  the 
jji'aterhad  risen  during  the  previous  night  as  much  as  from  12  to  18  inches,  as  the  result 
l>f  the  combined  effects  of  high  spring  tides  accon»panied  by  stiff  easterly  winds.  He 
iiays,  moreover,  that  he  also  saw  the  water  fall  nearly  as  much,  viz.,  some  12  in- 
;he8  in  one  night,  about  the  time  of  quadrature  of  the  moon,  when  strong  westerly 
vinds  prevailed. 

From  Lake  St.  Peter  up  to  Montreal  the  water  level  may  be  considered  as  being 
continually  in  a  transitory  state  of  equilibrium,  similar  to  that  which  obtains  on  the 
ower  or  maritime  portion  of  the  St.  Lawrence.  On  the  stretch  referred  to,  the  river  is 
iither  almost  continuously  raised  or  prevented  from  falling  as  rapidly  as  it  otherwise 
fvould,  by  surplus  tide  water  brought  up  by  the  waves  of  translation  which  are  formed 
lluring  series  of  gaining  tides,  or  else  it  (the  river)  is  lowered  or  prevented  from  rising  as 
'{ist  as  it  otherwise  would,  during  series  of  losing  tides,  owing  to  some  of  the  water  being 
Incorporated  into  outgoing,  or  return  waves. 

1  It  may  be  said,  however,  that  there  is  this  difference  between  the  two  portions  of 
'he  St.  Lawrence  in  question,  to  wit  :  while,  say  from  Port  St.  Francis,  at  the  outlet  of 
^ke  St.  Peter  eastward,  two  distinct  undulations  are  easily  discernible  every  lunar  day, 
,iid  high  and  low  water  recur  at  sensibly  regular  intervals  when  the  undulations  are  not 
00  much  disturbed  by  winds,  etc.  :  from  Port  St.  Francis  to  Montreal,  the  effect  of 
lach  individual  tide  wave  is,  as  a  rule,  too  small  to  be  plainly  made  out,  except  at  high 
pring  tides.  ' 

At  Yamaska,  Sorel  and  Contrecoeur  the  effect  produced  on  the  w^ater  level  by  each 
ndividual  tide,  is  distinctly  noticeable  during  from  two  to  three  days  before  and  after 
he  tides  reach  their  maximum  amplitudes,  especially  during  the  low  water  season.  I 
lave  already  shown  in  the  report  I  addressed  you  under  date  of  26th  August,  1885, 
tn  the  levelling  operations  carried  out  along  the  Richelieu,  that  one  series  of 
[aining  tides  may  produce  a  rise  of  1  '0  foot  or  more,  and  a  series  of  losing  tides  a  fall 
f  a  foot  in  the  water  level  at  Sorel  ;  the  extent  of  the  rise  or  fall  depends,  of 
curse,  primarily,  on  the  importance  of  the  astronomical  tides  which  produce  it  ;  but 
Iso,  in  a  great  measure,  on  the  winds  which  prevail  at  the  time,  and  on  the 
iurnal  inequalities.  Indeed,  from  Lake  St.  Peter  to  Montreal,  changes  of  level 
aused  by  tidal  fluctuations,  winds  and  variations  in  the  fresh  water  discharge,  not  to 
peak  of  the  waves  raised  by  steamships  and  tugs  during  the  season  of  navigation,  are 
0  much  intervolved,  that  it  is  not  an  easy  matter,  not  to  say  impossible,  to  disassociate 
ne  kind  of  variations  from  another,  and  there  appears  to  be  no  alternative  but  to  con- 
Ider  them  as  a  whole. 

It  will  be  seen  from  an  inspection  of  the  water  lines  shown  on  diagrams  Nos.  XL 
nd  XV.  at  their  correct  elevations  above  datum,  according  to  simultaneous  observations 
lade  in  1887  and  1888  at  the  low  and  high  water  seasons,  that  at  Three  Rivers,  Port 
t.  Francis,  Sorel,  Contrecoeur,  Vercheres  and  Longueuil  the  mean  tide  levels  of  the 
iver  vary  on  the  whole  in  a  corresponding  manner,  and  when  the  flow  of  i*iver  water  is 
early  permanent,  the  ratio  between  the  rise  or  fall  at  one  place  to  the  corresponding 
ariation  at  another  east  or  west  of  it,  remains  sensibly  constant  within  a  foot  or  two 
nd  more  at  any  stage  of  the  river  whether  high  or  low. 

With  a  nearly  uniform  discharge  of  river  water,  the  fall  from  Longueuil  to  any 
oint  above  Sorel  increases  when  the  tides  are  losing,  and  decreases  wdien  the  latter  are 
aining  in  importance,  so  that  the  declivity  reaches  its  maximum  value  and  the  current 
strongest,  about  the  time  of  neaps,  and  the  declivity  is  smallest  and  the  current 
eakest  about  the  time  of  spring  tides.  The  main  reason  of  this  is,  that  more  tide 
ater  is  stored  in  the  estuary  at  springs  than  at  neaps  ;  moreover,  the  fluctuations  due 
» this  cause  are  greater  on  Lake  St.  Peter  than  on  adjoining  stretches  of  river.  As 
le  declivity  of  an  ordinary  fresh  water  stream  always  increases  when  it  is  in  a  rising 
)ndition,  the  said  slope  must  therefore  increase  on  the  St.  Law^rence  estuary  as  on 
1  tideways   in  general,  much  more  rapidly   under  such  circumstances  when  the  tides 
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are  losing  than  when  they  are  gaining  and  vice  versa.  It  cannot  be  said,  however,  tl  i 
the  slope  of  the  river  surface  between  Lake  St.  Peter  and  Longueuil,  which  obtainej.t 
the  time  of  extreme  high  water  in  May  or  June,  is,  on  the  whole,  very  different  fi|n 
the  declivity  at  extreme  low  water  in  October  or  November,  notwithstanding  that  |« 
difference  in  the  height  of  the  water  at  these  two  .stages  is  from  9  to  14  feet  or  mort 

On  the  20th  of  May,  1888,  after  the  flow  of  the  river  had  been  as  nearly  permanli 
as  the  circumstances  of  the  case  admit  of,  for  three  or  four  days  during  which  the  siji- 
mits  of  the  tidal  undulations  had  varied  but  little  in  elevation,  as  the  waves  enteid 
Lake  St.  Peter,  and  their  coefficients  of  amplitude  varied  only  between  51  and  46 — U 
water  stood  35-50  ft.  above  datum  at  Longueuil ;  being  exactly  10*10  ft.  higher  than 
3rd  November,  1887,  when  similar  conditions  obtained  not  only  as  regards  uniforu 
in  the  heights  of  the  summits  and  the  theoretical  amplitudes  of  the  tide  waves  of  it 
three  or  four  preceding  days ;  but  also  as  regards  the  comparative  permanency  of  ^e 
flow  during  the  same  time. 

Again,  the  elevation  of  the  water  at  Sorel  on  the  20th  May,  1888,  was  29*55 
and  on  the  3rd  November,  1887,  19*18  ft.  above  datum,  hence  the  fall  or  slope  of 
river  between  Longueuil  and  Sorel  was  only  5*95  ft.  at  extreme  high  water  in  ]\: 
1888,  while  it  was  6'20  ft.  at  low  water  in  November,  1887,  that  is  to  say  the  river  ] 
at  Sorel  0*25  ft.  more  during  the  high  water  season  than  at  Longueuil,  viz.,  10*3t' 
instead  of  only  10*10  ft. 

The  elevations  of  the  river  at  the  five  gauging  stations  established  between 
prairie  and  Sorel,  and  also  at  locks  Nos.  5  and  1,  Lachine  Canal,  viz.  :  on  3rd  T^ 
ember,  1887,  and  20th  May,  1888,  together  with  the  falls  between  the  consecu  i 
places,  the  total  falls  from  Longueuil,  etc.,  were  found  to  be  as  shown  in  table  i 
hereunder  ;  the  said  river  levels  may  be  considered  as  representing  approximately  r 
mean  semi-monthly  elevations  of  the  water  in  all  instances  wh(jre  diminutive  sai 
diurnal  variations  caused  by  the  tides  are  discernible,  which  is  more  especially  the  st 
at  high  springs. 

TABLE  XI. 


Name 

of 

(iauginfc  Station. 


Lock  No.  5,  head  of  Lachine 
Canal 

Laprairie 

Lock  No.  1,  foot  of  Lachine 
Canal 

LongiHHiil 

Verch«;r('H 

Contrec(x:ur 

Sorel 


At  Low  Water,  3rd  Nov., 
1887. 


W 


Feet. 

72-79 
'  38-76 


27 -73 
25; 46" 
21  70 


20  10 

19 -is 


Feet. 


34  03 


11  03 
'2-33 


3  70 

l-GO' 
0-92 


Feet. 

-47-39 
-13  36' 

-    2-33 


3-70 
"5-30' 
6-22 


At  High  Water,  20th  May, 
1888. 


Fall  between 
each      two 
consecutive 
stations. 

Feet. 
77-46 

Feet. 
36  42 

41  04 

4-90 

36  14 

35-50' 
'31-80 
'30-60 
'29-55' 


0-64 
3-76' 
'i-20 
i-05 


uZ  be 


Feet. 

—  41  96 

5 '50' 


Fe 

4 

4 


0-64 

"o-o6* 

'3-70 
4-90' 
'595' 


10 

10) 


N.B. — The  elevat-ions  at  locks  Nos.  1  and  5,  Lachine  Canal,  are  based  on  h^ 
entries  made  on  the  water  registers  by  the  lock-masters ;  the  depths  on  the  sills  gen 
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liem  being  respectively  10-1  ft.  and  lG-2  ft.  for  .'ird  November,  1887,  and  14-9  ft. 
lid  24-7  ft.  for  20th  May,  following. 

These  results  go  to  show  that  Lake  8t.  Peter  with  adjoining  river  stretches  up  to 
■ast  Sorel  and  down  to  past  Three  Rivers,  forms  a  sheet  of  water  of  such  Tast  extent 
iid  so  flat  that  its  surface  has  to  rise  some  5i  feet  and  the  whole  river  up  to  Longueuil 
/ith  it,  in  order  that  the  increased  volume  of  water  which  comes  down  the  8t.  Lawrence 
Q  the  spring  may  make  its  way  to  the  Gulf — otherwise,  on  account  of  the  increase  in  the 
notion  head  generated  when  the  stream  is  in  a  swollen  state,  the  total  declivity  from 
iOagueuil  to  Sorel  would  have  been  nmch  greater,  instead  of  being  smaller  at  the  high 
han  at  the  low  water  season. 

It  has  been  shown  that  at  Quebec  the  amplitudes  of  the  tides  are  no  longer 
lirectly  proportional  to  the  astronomical  coefficients,  in  other  words,  that  the  unit  of 
leight  is  here  a  variable  quantity,  which  generally  turns  out  to  be  greater  when  based 
111  a  tide  with  a  coefficient  less  than  unity,  than  when  based  on  a  tide  having  a  coefficient 
Teater  than  L  It  is  also  clearly  apparent  from  the  tidal  diagrams  that  as  we  ascend 
he  estuary,  and  as  the  river  passes  to  lower  and  lower  stages  this  divergence  accents 
tself  more  and  more.  Hence,  on  the  contrary,  by  moving  in  a  north-easterly,  or  down- 
tream  direction  along  the  estuary  below  Quebec,  we  must  approach  more  and  more 
owards  a  point  of  the  Gulf  or  Atlantic  coast,  where  the  ratio  between  each  theoretical 
,nd  its  corresponding  actual  coefficient  of  amplitude  is  as  nearly  uniform  as  the  com- 
>lex  nature  of  the  case  permits. 

Whether  the  importance  of  the  tides  varies  on  the  eastern  coast  of  North  America 
.bsolutely  according  to  the  same  laws  as  it  does  on  the  coast  of  France,  for  which  in 
^articular  the  tidal  coefficient  given  in  "  L'Annuaire  des  Marees  "  are  calculated,  and  the 
vestern  coast  of  Europe  generally,  I  am  not  prepared  to  affirm  ;  but  the  resemblance  of 
he  main  features  of  the  high  and  low  water  curves  based  on  the  theoretical  amplitudes 
hown  in  connection  with  the  loci  of  the  high  and  low  w^ater  levels  corrected  for 
liurnal  inequalities,  of  the  eight  continuous  series  of  gaining  and  losing  tides  cover- 
ng  two  complete  lunar  months,  which  were  observed  very  closely  October  12th 
■0  10th  November,  1887,  and  5th  May  to  3rd  June,  1888 — is  such  as  to  warrant 
IS  in  adopting  as  the  best  basis  available  for  the  determination  of  extreme  and  other 
ypical  high  and  low  tide  levels,  the  hypothesis  that  the  tide  waves  on  both  sides  of  the 
Atlantic  truly  are  contemporaneous  and  have  the  same  relative  importance.  I  have 
hought  it  advisable  to  establish  first  such  typical  mean  high  and  low  water  levels  of  the 
'stuary  as  are  likely  to  obtain  in  normal  conditions  of  weather,  including  atmospheric 
)ressure:  1st  at  the  time  of  spring  tides  having  the  greatest  possible  theoretical  mean 
implitude,  viz. :  that  which  corresponds  to  a  coefficient  of  118;  2nd  at  the  time  of  neaps 
)f  least  importance,  the  coefficient  of  which  is  about  30  ;  leaving  the  effects  of  diurnal 
nequalities  and  of  persistent  high  winds,  to  be  dealt  with  separately. 

During  series  No.  I.  of  gaining  tides,  observed  12th  to  18th  October,  1887,  the 
vater  level  was  raised  about  0-75  feet  at  Sorel  and  only  0-4:5  feet  at  Longueuil.  If  we 
Lssume  that  the  rise  which  took  place  at  Longueuil  was  exclusively  due  to  an  increase 
n  the  fresh  water  discharge  from  above,  the  effect  of  series  No.  I.  of  gaining  tides  on 
^ake  St.  Peter  is  found  to  be  a  rise  in  the  water  level  of  (0*75  -0-45  feet)  =  0-30  feet. 
n  this  series  of  tides  (No.  I.)  the  astronomical  coefficients  varied  as  already  stated, 
)etween  39  and  117,  with  an  average  value  of  84-84. 

During  series  of  losing  tides  No.  II.,  observed  18th  to  25th  Octobet",  1887,  and 
vhich  also  correspond  to  astronomical  tides  with  coefficients  decreasing  from  117  to  39, 
)ut  having  an  average  value  of  only  77,  the  water  fell  at  Sorel  about  0-90  ft.  and  at 
^ngueuil  only  about  0*30  ft.  ;  probable  effect  of  this  series  of  tides  in  lowering  the  water 

1           A  ~A  r      T                                                                 ^'30  +  0-50 
evel,  say,  OoO  ft.   Hence  we  may  put  approximately  :  ^ =  0-40  ft.  for  mean 

hange  of  level  produced  by  series  Nos.  I.  and  11.  of  13  gaining  and  13  losing  tides   the 
average     importance     of     which     may    be     represented     by    an    astronomical    coef- 
.  .           84-84  -f-  77-0 
icient  = ^ =  80-92,  or  say  81. 
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As  a  gradual  change  of  (117  —  39)  :=  78  in  the  theoretical  coefficient  of  semi-a]i 
litude  of  series  of  tides  having  a  mean  coefficient  of  importance  =  81,  may  be  conside 
to  affect  the  water  level  around  Sorel  to  the  extent  of  nearly  0-40  ft.  on  an  average, 
may  assume  that  with  a  series  of  tides  of  minimum  importance,  the  coefficients  of  wlJh 
may  vary,  say  between  93  and  30,  with  a  mean  value  of  65  or  less,  the  water  level  wo 
probably,  at  the  same  stage  of  the  river,  be  further  depressed  from  the  level  correspo 

39-30  X  0-40 
ing  to  the  39  tide,  by  about ^q =  0*046  on  an  average,  or  say  0*05  ft. 

Now,  at  the  beginning  of  series  of  tides  No.  I.  and  at  the  end  of  series  No.  II.,  wla 
the  astronomical  tidal  coefficient  was  39,  the  river  stood  at  Vercheres  at  an  aver  e 
height  of  21*95  nearly,  and  the  mean  elevation  of  the  water  at  Sorel  was  19*50  ;  hei 
with  the  minimum  series  of  tides  just  described,  the  water  at  Sorel  would  have  st( 
(19-50  —  0*05)  =  19*45  ft.  above  datum.  Moreover,  at  extreme  low  water,  20*85  ft.  ab 
datum  at  Vercheres,  the  said  minimum  low  water  level  would  be  (19*45  —  21  *95  —  20 
=  18*35  ft.  above  datum,  and  at  the  standard  low  water  stage,  21*50  ft.  above  datun 
Vercheres,  to  which  it  is  suggested  all  the  soundings  should  be  referred,  the  same  m 
mum  tide  level  would,  at  Sorel,  be  19*45  —  (21*95  —  21*50)  =  19*00  ft.  above  datui 

As  a  matter  of  fact,  the  lowest  water  recorded  in  the  Montreal  Harbour  Comi 
sioners'  Sorel  water  register  for  1879  is  18  ft.  8  in.  above  the  0  at  the  lower  end  of  tl 
gauge,  viz.  :  on  the  10th  of  November.  The  elevation  of  this  0  was  found,  in  1885,  t(\> 
about  0*05  ft.,  hence  the  height  of  18  ft.  8  in.  =  18*65  ft.  indicates  a  water  level  18*71;' 
above  datum,  viz.  :  0*36  ft.  higher  than  the  computed  extreme  low  water  level ;  but  t 
it  must  be  borne  in  mind  that  the  serial  tidal  amplitude,  although  small,  was  proba 
not  an  absolute  minimum  at  the  time  in  question.  Again,  considering  that  the  hei 
of  the  river  was  observed  only  once  in  24  hours,  the  elevation  of  the  water  may  h 
been  and  probably  was,  lower  than  18*71  ft.  either  on  the  9th  or  10th  of  November.  Mi 
over,  the  gauge  board  used  was  subdivided  only  into  3-inch  spaces,  and  water  le-' 
could,  consequently,  not  be  read  with  precision ;  the  gauge  board  may,  at  the  time,  { 
have  been  slightly  too  low  in  the  water,  in  reference  to  the  bench  marks  made  on  la 
on  account  of  the  subsidence  of  the  cribwork  pier  to  which  it  was  spiked  or  on  accoi 
of  having  been  shoved  out  of  its  proper  place  by  a  passing  vessel  and  not  put  back  ag; 

We  can  arrive  at  the  extreme  and  standard  low  water  and  the  extreme  high  w£ 
elevations  at  Laprairie,  Longueuil  and  Contrecceur,  with  sufficient  accuracy  for  pract 
purposes,  by  supposing,  where  more  definite  information  is  wanting,  that  the  aver 
rate  of  increase  or  decrease  in  the  declivity  between  two  consecutive  places,  per  foot  t 
rise  or  fall  in  the  water  at  one  or  the  other  of  these  points,  which  obtained  while  i 
river  rose  from  the  level  of  3rd  November,  1887,  to  that  of  20th  May,  1888 — or  betw 
any  two  other  known  stages  of  the  river  that  might  be  better  suited  for  the  determ:i 
tion  of  the  particular  level  sought — also  hold  good  during  the  further  lowering  of 
river  down  to  standard  and  extreme  low  water  and  the  further  rising  of  the  same  uj 
extreme  high  water. 

Table  XII.,  which  here  follows,  shows  the  extreme  and  standard  low  and  extr(| 
high  water  levels  at  the  gauging  stations  from  lock  No.  5  to  Sorel,  which  have  b 
determined  in  the  manner  just  described  : — 
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TABLE  XII. 


of  Gauging  Station. 


.ockNo.5,  head  of  Lacliine 
Canal 


iaprairie  public  wharf. ... 

iock  No.  1,  foot  of  Lachine 
Canal 

iOngueuil    Government 

wharf 

'erch^res  public  wharf  . . . 
Jontrecoeur  public  wharf. . . 


torel,  McGarthy's  wharf. 


«^  -  M 
be .    s 


^i2.S  bo 


Feet  above 
datum. 


79-96 

43-23 

40-22 


40-02 
36  32 
35-17 


34  07 


o 


.2 
'-2 


Feet  above 
datum. 


72  04 

38-39 
26-96 


24-55 
20  85 
19-25 


18-35 


^    CSiH'xO 


Feet  above 
datum. 


'2  04 


38-40 


27-54 


25-20 
21-50 
19-90 


19 -00 


Notes. 


9'  4" +  62 -71  ft.  =  72-04  ft.  in  Nov.,  1879. 

17' 3" +  62 -71  ft.  =  79-96  ft.  in  May,  1879. 

Water  surface  at  elevation  74  38  at 
lock  5  corresponds  to  mean  summer 
level  with  19 '  0  ft.  depth  on  sill  lock 
1,  24  95  ft.  above  datum  at  Ver- 
cheres,  and  22  -  50  at  Sorel. 

28'  8"  +  11-54  =  40-22  ft.  in  May,  1876. 

15'  5"  +  11-54  =  26-96  ft.  in  Nov.,  1879. 

17'  6"  on  sill  old  lock  No.  1  corresponds 
to  river  surface  23  -  25  ft.  nearly  above 
datum  at  Vercheres. 


22'  2^"  depth  lower  sill  St.  Ours  lock, 
May  6,  1876,  plus  12  657  minus  0  80 
ft.  fall  to  Sorel  =  34  07  ft. 

Elevation  0  Mont.  Hbr.  Crs'.  gauge  at 
Sorel  =  +  0-05ft. 


As  already  remarked  in  connection  with  table  of  water  levels  XI.  for  3rd  Novem- 
)er,  1887,  and  20th  May,  1888,  the  elevations  of  extreme  high  water  here  given  for  the 
tations  between  Longueuil  and  Sorel,  where  not  only  aggregate  but  also  single  effects 
»f  high  springs  are  to  some  extent  discernible,  indicate  respectively  more  nearly  the 
position  of  the  mean  high  tide  levels  of  such  springs  above  datum,  than  the  heights  of 
he  corresponding  maximum  high  tide  levels  which  would  be  arrived  at,  if  diurnal  and 
veekly  tidal  inequalities  and  small  local  variations  were  also  taken  into  account. 

I  may  here  bring  to  your  notice  a  singular  change  in  the  general  slope  assumed  by 
he  river  surface,  which  has  been  found  to  obtain  during  the  low  water  season,  along 
he  south  shore  between  Contrecoeur  village  and  a  point  some  2J  miles  west  of  the 
vharf  at  this  place,  and  about  ^  mile  above  Jos.  Dansereau's  stone  house  which  stands 
it  the  junction  of  the  post  road  as  originally  constructed,  with  a  new  portion  of  road 
•pened  on  higher  ground  to  prevent  further  damage  by  spring  floods. 

According  to  the  series  of  simultaneous  observations  of  the'  water  level  made  between 
he  points  mentioned  on  the  29th  of  August,  1887,  when  the  water  stood  on  an  average 
.'3-10  feet  above  datum  at  Vercheres  and  17 '5  feet  over  sill  of  lock  No.  1  at  Montreal, 
Phe  fall  on  the  said  stretch  was  from  elevation  22-58  ft.  to  elevation  21-50  ft.  above 
latum,  viz.:  at  the  rate  of  0-4320  per  mile,  while  the  general  slope  of  the  river  for  5 


iiiles  above  is 


0-44  ft. 


0-088  ft.,  and  for  5  miles  below  only 


0-35  ft. 


=  0-07  ft.  per  mile. 


5  -         o 

The  slope  in  question  was  also  determined  and  a  similar  result  arrived  at,  by  using 
lata  derived  from  some  accurate  gaugings  made  at  the  Vercheres  and  Contrecoeur 
'vharves  during  the  latter  part  of  August,  1888,  in  connection  with  the  corresponding 
lepths  on  the  lower  sills  of  lock  No.  1,  Lachine  canal  and  the  St.  Ours  lock,  which  are 
?iven  in  the  lock-masters'  registers  ;  at  the  end  of  Ausfust,  1888,  the  elevation  of  the 


registers  ;  at  the  end 
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river  surface  differed  but  four  or  five  inches  from  the  height  it  had  reached  the  previ(  i 
year  on  corresponding  days  in  August. 

Being   apprehensive  that,  despite  the  numerous  precautions  taken  to  secure  corn 
results,  both  as  regards  levelUng  and  gauging  operations,  an  error  had  been  committl 
in  some  unaccountable  way,  for  the  field  notes  had  all  been  closely  examined  and 
computations  checked  and  rechecked  in  vain,  the  continuous  line  of  simultaneous  doul 
le  veilings  run  all  along  the  south  shore  of  the  St.  Lawrence  was  re-levelled  in  June,  18^ 

C.  C. 

from  B.  ©  M.  in  Jos.  Dansereau's  house  to  B.  ©  M.  on  the  Contrecqeur  church,  and  anotl 

CXXX  CXXIX 

series  of  simultaneous  observations  of  the  water  level  made  on  21st  June,  1889,  when  tj^ 
river  was  at  a  height  of  26*50  feet  deep  over  sill  of  lock  No.  1  instead  of  21*50  feet  a 
17*30  feet  respectively  on  the  29th  August,  1887.     The  result  of  this  work  was  to  pro 
the  accuracy  of  the  original  levelling  operations  in  every  particular ;  but  the  declivi 
was  now  found  to  be  practically  uniform  above  and  below  Contrecoeur. 

I  have  come  to  the  conclusion,  that  the  sudden  drop  in  the  river  surface  at  ]( 
water,  is  caused  by  the  long  string  of  narrow  islands  and  intervening  shoals  lyi 
between  the  main  or  ship  channel  and  the  south  shore,  from  a  point  say  2^  miles  abo 
ContrectEur  village,  for  some  6  miles  in  length  towards  Sorel,  These  islands  togetl 
with  the  intervening  high  middle  grounds,  broken  only  here  and  there  by  narrow  ton 
ous  channels,  form  an  obstruction  similar  to  a  partly  submerged  dam  which  is  sufficie 
to  prevent  the  shore  channel  from  attaining  the  same  height  as  the  ship  channel ;  tl 
channel  is,  at  the  lowest  water  in  the  fall,  from  0*5  feet  to  0*6  feet  higher  than 
former,  opposite  the  Contrecoeur  wharf. 

It  appears  from  the  above  remarks,  that  any  gauging  that  may  be  necessary 
connection  with  projected  dredging  operations  in  the  ship  channel  opposite  the  parish 
Contrecoeur,  should,  during  the  low  water  season  at  least,  be  done  on  the  northern  si 
of  the  outlying  islands  or  along  the  north  shore  of  the  St.  Lawrence,  in  preference 
the  Contrecceur  wharf  or  adjoining  shore. 


Proceeding  down  stream  from  Sorel  through  Lake  St.  Peter,  the  semi-diuri 
oscillations  continue  to  be  very  small,  indeed  at  times  so  small,  that  they  cannot  | 
detected  even  as  low  down  as  Port  St,  Francis  at  the  extreme  eastern  end  of  the  lal< 
except  by  making  extended  series  of  accurate  gaugings  in  calm  weather  with  spec 
apparatus. 

The  following  results  of  some  observations  made  about  the  times  of  the  mooi 
quadratures  and  at  the  syzygies  during  the  low  water  season  of  1887  and  high  wai 
season  of  1888,  at  Port  St.  Francis  and  Douce t's  Landing  opposite  Three  Rivers,  thn 
some  light  on  the  relative  importance  of  the  tides  felt  at  these  places,  the  diurr 
inequalities,  etc.  : — 
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TABLE  XIII. 


teSj  ix)sitions,  etc.,  of 

tides  observed 
between  Soiel  and 
ree  Rivers  in  1887  and 
1888,  etc. 


w  water  season  of  18S7. 

tober  11  and  12,  neaps 
it  beginning  of  series  of 
j'aining  tides  No.  I. 

tober  18  and  19,  springs 
it  end  of  series  of  gain- 
ng  tides  No.  I. 

ijh  imter  season  of  1S88. 

%y  19  and  20,  neaps  at 
beginning  of  series  of 
gaining  tides  No.  VII. 


117^ 
to  y 
116  J 


f   46 
\    to 

I   48 


ay  26  and  27,  springs  atj  C  107  ^ 
end  of  series  of  gaining -!  to  } 
tides  No.  VII.  I  106  J 


Average  daily  ranges. 


At  Port 
St.  Francis. 


From 


0-20 


081 


To 


0-.70 


1-225 


0-20 


0  40 


At  Three 
Rivers. 


From 


To 


0-25     0-75 


1101     1-42 


010 


0  4< 


0-20 


070 


Fall  from 

SOREL  IN 

MEAN 

TIDE   LEVEL. 


CC 


£i 


^t* 


Feet. 


2  30 


i  2 


Feet. 


2-37 


1-55     1-55 


110 


098 


Feet 
above 
datum. 


22  12 


Remarks. 


22-30 


In  October  the  even- 
ing tides  have  gen- 
erally the  greatest 
amplitudes. 


1-95 


31-80 


1-75       31-10 


Range  at  Port  St. 
Francis  too  small  to 
be  deduced  from 
measurements  made 
with  ordinary  gaug- 
ingstafl  unprotected 

In  May  the  morning 
tides  are  the  most 
important. 


When  the  river  is  rising,  while  the  tides  are  losing  in  importance,  the  declivity  in 
le  lake  surface  is,  of  course,  greater  than  if  the  river  had  remained  at  a  uniform  level, 
•  was  also  falling,  and  on  the  contrary,  -with  gaining  tides  and  a  falling  river,  the  sur- 
ice  slope  is  smaller  than  if  the  river  remained  at  the  same  level  or  was  in  a  rising  state ; 
il  other  things  being  equal  in  both  cases  respectively. 

During  the  time  simultaneous  observations  were  made  at  Three  Rivers,  Port  St. 
rancis,  and  Sorel,  no  coincidence  of  the  nature  thus  described  occurred,  that  could 
ave  the  effect  of  increasing  or  decreasing  in  a  notable  manner,  the  declivity  of  the 
aters  of  Lake  St.  Peter. 

On  the  4th  of  May,  1888,  with  losing  tides,  having  a  coefficient  of  44,  and  the  river 
1  a  falling  condition,  the  mean  level  of  neaps  was  at  Port  St.  Francis,  lower  than  at 
Orel,  by  1-35  feet. 

Again,  on  the  12th  May  following,  when  the  tides  were  gaining  and  the  river  was 
|ising,  the  mean  level  of  springs  having  a  coefficient  of  82,  was  at  Port  St.  Francis, 
I'elow  that  at  Sorel,  only  1-15  feet. 

I  We  have  seen  that  during  series  of  gaining  tides  No.  I.,  when  the  astronomical 
idal  coefficients  fluctuated  between  39  and  117,  with  an  average  value  of  84-84,  the 
>-ater  level  was  raised  at  Sorel,  about  (0-75  ft.  -  0'45  ft.)  =  0-30  ft.  As  the  fall  from  Sorel 
0  Three  Rivers,  a  distance  of  over  36  miles  along  the  axis  or  thalweg  of  the  St. 
-<awrence,  is  on  an  average,  less  than  2  feet  during  the  low  water  season  and  still 
mailer  during  the  high  water  season,  the  effect  of  a  permanent  change  in  the  fresh 
vater  discharge  on  the  water  level  may  be  considered  to  be  sensibly  the  same,  in  calm 
veather,  at  Sorel,  Port  St.  Francis  and  Three  Rivers.  Hence  we  may  take  for  granted 
hat  the  effect  of  a  series  of  gaining  tides,  such  as  No.  I.,  on  the  water  level  at  Port  St. 
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Francis  is  also  to  raise  it  by  (2*30  -  1-55  -  045)  =  0-30  ft.,  and  that  the  water  at  Thr( 
Rivers  will  be  raised  by  (2-37— 1-55  -  0-45)  =  0*37  ft.  under  the  same  circumstance 
Moreover,  the  probable  lowering  effects  of  series  of  losing  tides  iS"o.  II.  may  be  placed? 
0*50  foot  at  Port  St.  Francis,  the  same  as  at  Sorel,  and  at  0*57  foot  at  Three  River 
and  the  mean  value  of  the  effects  of  two  series  of  tides  such  as  ISTos.  I.  and  II.,  the  ave 
age  importance  of  which  is  indicated  by  coefficients  81,  may  be  put  equal  to  0-40  fo 
for  Port  St.  Francis,  and  0*47  foot  for  Three  Rivers.  The  average  falls  which  obtai 
with  such  series  of  gaining  and  losin'g  tides  on  the  stretch  of  river  under  consideratioi 
are,  therefore,  approximately  as  follows,  when  the  river  stands  at  a  mean  elevation 
21-95  feet  above  datum  at  Yercheres,  viz.  : — 

1.  Between  Sorel  and  Port  St.  Francis  : 

(a)  At  neaps  of.  .    39,  2-30  +  (0-40  -  0-30)  =  2-40  feet; 

(b)  At  springs  of  117,  1-55  +  (0-40  -  0-30)  =  1-65  feet. 

2.  Between  Sorel  and  Three  Rivers  : 

(a)  At  neaps  of..    39,  2-37  +  (0-40  -  0-30)  =  2-47  feet ; 

(b)  At  springs  of  117,  1-55 +  (0-40  -  0-30)  =  1-65  feet. 

Also,  we  may  admit  as  before,  that  the  further  lowering  of  the  water  below  tl 
levels  corresponding  to  the  39  tide  just  arrived  at,  which  w^ould  obtain  with  a  minimu 
series  of  tides  having  coefficients  of,  say,  between  93  and  30,  and  of  an  average  value  > 
about  65,  w^ould  be  approximately  0-05  foot,  both  at  Port  St.  Francis  and  Three  River 
the  same  as  at  Sorel. 

As  the  tide  water  has  already  been  found  to  stand  at  a  mean  height  of  18'35  fe* 
at  Sorel,  at  the  time  of  extreme  low"  water  in  the  river  20*85  feet  above  datum  ; 
Yercheres,  and  when  the  tide  has  a  minimum  amplitude  corresponding  to  coefficient  3 
therefore  : — 

[a)  The  minimum  mean  tide  level  is  : 

1°.  At  Port  St.  Francis,  18 '35  -  2-40  =  15-95  feet  above  datum  ; 
2°.  At  Three  Rivers 18-35  -  2-47  =  15-88  feet  above  datum, 

(b)  The  standard  mean  tide  level  at  normal  lowest  water  in  the  river  above  is,  in 
similar  manner,  found  to  be  nearly  : 

1°.  At  Port  St.  Francis,  19-00-  2-40  =  16-60; 

2°.  At  Three  Rivers 19-00  -  2-47  =  16-53. 

In  order  to  obtain  the  average  high  tide  levels  corresponding  to  the  above  we  haA 
to    add    to    the  mean  tide   levels  of   15-95  feet   and   16-60   feet  at  Port  St  Franci 

— 1  or  say,  more  correctly,  0-24  foot,  which  gives  16-19  and  16-84  for  the  ave 

age  high  tide  levels  at  the  extreme  low  and  ^tandard  low  or  lowest  normal  stages  of  tl 
river  respectively. 

At  Three  Rivers,  "^  ^     -  say  0-28  ft.,  has  to  be  added  to  15-88  ft.  and  16-£ 

4  ft.        "      -^ 
ft.,  which  gives  16-16  ft.  and   16*81   ft.   for  the   average  high  tide   levels,  at  the  san 
respective  stages  of  the  river. 

The  low  tide  levels  at  the  same  stages  ai^e  arrived  at  thus  : 
1°.   At  Port  St.  Francis  : 

(a)   Average  low  tide  level  corresponding  to  extreme  low  stage  of  river  - 

.r   n-      r0*20-f0*70  1 

l-^>-9o-| T -0-24|  =  15-74  ft. 

(/>)  Average  low  tide   level  corresponding  to  standard  low  or  lowest  normf 
stage  of  river  = 

2°.    At  Three  Rivers  :  " 

(a)  Average  low  tide  level   corresponding  to  extreme  low  stage  of  river H 

15-88- {OJ5^5_o-28}  =  15-66. 
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(b)  Avera<(e    low  tide  level  c()rres|K)ii(liii<;  to  stundiu-d   low   or   low(;st   iioi-inul 
stage  of  river  = 

lG.53-p  +  «-7^0.28}.16-31. 

By  following  a  train  of  reasoning  similar  to  that  previously  adopted  herein  foi*  deter- 
mining characteristic  high  and  low  and  other  tide  and  river  levels,  I  have  established 
for  Port  St.  Francis  and  Three  llivers,  chiefly  by  means  of  data  to  be  found  in  the 
last  table,  as  shown  hereunder,  the  probable  mean  and  high  and  low  water  levels  of 
tides  having  amplitudes  corresponding  to  the  maximum  astronomical  coefficient  118:  (A) 
when  the  river  is  at  the  extreme  high  stage,  36*32  ft.  above  datum  at  Vercheres  and 
34*07  ft.  at  Sorel  :  (B)  when  the  river  is  at  the  standard  low  or  lowest  normal  stage, 
21*50  ft.  above  datum  at  Vercheres  and  19*0  ft.  at  Sorel ;  the  flow  being  supposed  to  be 
permanent,  or  nearly  so  in  each  case. 

1.  Decreased  fall  djie  to  increase  of  amplitude  corresponding  to  increase  of  12  in 
theoretical  tidal  coefficient,  from  106  to  118  : 

/Nc.      1.    -D    .o. -17        •       1  lA      r(M0-0*98)(118-106)  ) 

(a)  Sorel  to  Port  St.  Francis  =  1  -10  -  |^ 106  _  46 ^  0-02if  =  1  "080  ft. 

ns    a        w      rru  x.  •  inr        ((l  "95  -  1 -TSXl  18  -  106)  ) 

(b)  Sorel  to  Three  Rivers  =  1*95  -  |^ 106^46 ^  =  0-040|  =  1*91  ft. 

2.  Fall  as  further  modified  by  rising  of  river  from  22*30  and  31*30  to  36*32  ft.  above 
datum  at  Vercheres  :  ^ 

(«)  SoreltoPt.St.Fra„cis  =  l-54-  ((l^l^I:2?2K36:^-.l!:^)^0-72|  =  0-82  ft 
V  /  y  31*30-22*30  / 

m  Q      w   rri,      T5-  1^,      r(l*91-l*54)(36*32- 22:30)  1      ^^^^ 

(b)  Sorel  to  Three  Rivers  =  1  -54  +  {  i ''A L__^  _  0-580  r  =  2*12  ft 

\;  I  31*30-22*30  -^o^vf     -  iz  il. 

3.  Hence  in  the  extreme  conditions  mentioned,  viz.,  with  river  discharge  at  a  max- 
limum  and  tide  of  greatest  amplitude  possible,  the  elevation  of  the  mean  tide  level  is  : 

(a)  At  Port  St.  Francis 34*07  —  0*82  ==  33*25  ft. 

(6)  At  Three  Rivers    34*07  —  2*12  =  31*95  ft. 

I  -[-[4.  Now  at  Port  St.  Francis,  the  tidal  intumescence  is  completely  obliterated, 
leven  before  the  river  has  attained  the  extreme  high  stage  above  defined,  for, 

C"" "■  +  ^■'■" "  _  i^os)  -  ("■■'  +  ° "  _  OSJ)  - 0-.S  .,,.1 

But   at    Three    Rivers,    the   tidal  undulation  is  still  felt  ;    the  mean  value  of  its 

I         .  1-10  -f  1-42 

lamplitude  being,  however,  reduced  from    -^ =  1*26  ft.  to: 

1.06  _  f  (1-26  _  (0-51 +  0-V7)  (36-32  J22;30)'|  ^  ^,^.y  ^  ^.,g  ^^ 

[                      31*10^  22*30  J 

I  Therefore,  at  Three  Rivers,  under  the  particular  circumstances  already  described? 
I  mean  low  tide  water  stands  31*95  ft.  —  0*14  ft.  =  31*81  ft.  above  datum,  and  mean 
high  tide  water  is 31*95  ft.  -f-  0*14  ft.  =  32*09  ft.  above  datum. 

(B) 

1.  Diminished  fall  due  to  increase  of  amplitude  corresponding  to  increase  of  2  in 
theoretical  tidal  coefficient  from  116  to  118,  is  equal  to,  say  1*54  ft.  between  Sorel  and 
Port  St.  Francis,  and  also  1*54  ft.  between  Sorel  and  Three  Rivers. 

2.  Fall  as  further  modified  by  lowering  of  river,  from  elevation  22*30  ft.  to  21*50 
ft.  at  Vercheres  : 
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(a)  Sorel  to  Point  St.  Francis  : 

1-54  +   f(l-5-t- 1-080)  (22-3 -31-50)  _  \  _ 

=  ^  ""^  +  \ (31-10 -22-30) 0  04j  _  1  58.  ^ 

{^b)  Sorel  to  Three  Rivers  : 

-1-54         f(l-91-l'5^)  (22-30 -21-50)  1 

-^^i-  y  (31.10  _-  22-30)  -  0  03^  _  1  51. 

Hence  in  the  case  of  springs  of  maximum  importance  corresponding  to  tidal  ( 
efficient  118,  and  with  the  river  at  the  standard  low  stage  when  the  water  surface  stan 
21-50  ft,  above  datum  at  Vercheres,  we  have  for  the  elevation  of  the  mean  tide  level: 

At  Port  St.  Francis 19-00  —  1-58  =  17-42  ft. 

At  Three  Rivers 19-00  —  1-51  =  17-49  ft. 

Now  at  Port  St.  Francis,   the  mean  height  of  the  spring  tide  of  maximum  impoi 

ance  just  referred  to  may  be  taken  at —  or  say  1*02  ft.,  and  at  Three  Rive 

at ii^M_2==i.26ft. 

We  have,  therefore,  for  the  mean  elevation  of  low  water : 

1-02 
At  Port  St.  Francis 17-42 ~  =  16-91  ft. 

At  Three  Rivers 17-^9  _  1^  =  16-86  ft. 


2 


And  for  the  mean  elevation  of  high  water  : 


At  Port  St.  Francis 17-42  +  i^  =  17-98  ft. 

At  Three  Rivers    17-49  +  i^  =  18-12  ft. 

These  four  last  results  must,  however,   be  further  augmented,  each  by  say  0-75 
and  0-80  ft.  for  Port  St.  Francis  and  Three  Rivers  respectively,  on  account  of  the  i 
creased  general  mean  weekly  elevation  of  the  river  surface  produced  by  a  series  of  tid 
of  maximum  average  importance  (85),  as  compared  to  the  level  that  obtains  with  tid 
of  minimum  or  of  general  average  importance  (70),  as  will  hereinafter  be  explained. 


TYPICAL  TIDE  WATER  LEVELS  BELOW  CHAMPLAIN,  Etc. 


At  the  village  of  Champlain,  on  the  north  shore  of  the  St.  Lawrence,  situatt 
opposite  the  Gentilly  shoal  and  basin,  15  miles  east  of  Three  Rivers,  which  is  the  ne: 
place  below  this  city  that  was  selected  for  a  gauging  station,  the  tidal  intumescen 
is,  as  a  rule,  sufficiently  well  defined  during  the  season  of  navigation  to  permit  of  i 
length,  height  and  genei-al  character,  including  the.  respective  periods  of  the  flood  ai 
ebb,  and  the  times  of  high  and  low  water,  being  determined  within  comparative 
narrow  limits  at  neaps  as  well  as  at  springs. 

At  this  and  all  the  other  stations  further  down  stream,  the  effects  of  the  tidal  ai 
fluvial  influences  on  the  high  and  low  water  levels  have  been  considered  separately 
the  manner  hereinafter  described. 

I.  In  place  of  the  original  approximate  rectilinear  loci,  more  accurate  curviline 
loci  of  high  and  low  tide  levels  were  drawn  in  lieavy  dotted  lines  on  the  diagrams  ] 
tidal  fluctuations  prepared  for  all  the  stations  below  Champlain  above  referred  to  (s« 
Hi.  VI.  to  X.and  XII.  to  XIV.),  viz.,  so  as  to  be,  as  closely  as  possible,  in  accord  with  tl 
general  features  of  the  theoretical  tide  curves ;  due  allowance  being  made,  at  the  san 
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time,   for  changes   of  level  produced   })y   simultaneous    variations   in   the   fresh    water 
discharge. 

2.  Seven  additional  diagrams  (111.  XVI.  to  XXII.),  showing  the  high  and  low  tide 

loci  and  corresponding  elevations  of  the  river  surface  at  Vercheres,  wei-e  constructed  for 

the  gauging   stations   between  Champlain  and  Quebec,  on  transparent  leather  section 

j paper  divided  into  inches  and  tenths;  this  paper  being  found  to  be  more  convenient  than 

any  other  for  taking  off  elevations  from  the  first  set  of  diagrams.      Instead  of  being 

'  plotted  in  the  order  of  the  ranges  of  the  corresponding  tides,  the  high  and  low  tide  and 

I  fluvial  levels  have  been  laid  down  on  these  new  diagrams  in  the  order  of  the  corres- 

I  ponding  theoretical  coefficients  of  tidal  amplitude  ;  these  coefficients  being  represented 

i  by  abscissas  to  a  scale  of  -^^j  inch  per  hundredth,  and  the  elevations  of  the  water  to  a 

I  scale  of  2  feet  per  inch. 

I  The  whole  of  this    preliminary  work  was  undertaken  with  a  view  of  representing 

j  graphically,  the  variations  which  take  place  in  the  high  and  low  water  loci  of  the  eight 

'series  of  gaining  and  losing  tides  observed  in   1887-88,  in  reference  to  increases  or 

i  decreases  in  the  theoretical  importance  of  the  tides  and  in  connection  with  changes  of 

!  level  that  are  caused  simultaneously  by  variations  in  the  fresh  water  discharge.     As 

all  tide  levels  are  plotted  in  the  order  of  the  theoretical  amplitudes,  both  gaining  and 

losing  series  of  tides  appear  on  the  diagram  as  affecting  the  elevation  of  the   water  in 

the  same  direction.     In  order,  however,  that  the  loci  of  the  various  series  of  water  levels 

represented  may  be  readily  distinguished  one  from  the  other  and  compared,  each  pair  or 

set  of  high  and  low  water  curves  has  been  indicated  by  a  particular  kind  of  line.     Thus, 

the  loci  of  series  of  gaining  tides  Nos.  I.  and  Y.,  are  shown  by  continuous  full  lines  ; 

those  of  series  Nos.  II.  and  VI.  of  losing  tides,  by  small  equidistant  dots  ;  those,  of  Nos. 

III.  and  VII.  of  gaining  tides,  by  a  succession  of  long  dashes,  and  those  of  Nos.  IV,  and 

I  VIII.  of  losing  tides,  by  dashes  alternating  with  double  dots. 

I  Moreover,  the  curves  showing  the  variable  elevation  of  the  water  at  high  and  low 

I  tide,  according  to  gaugings  made  during  the  low  water  season  in  1887,  are  shown  in 
I  black,  and  the  corresponding  curves  for  the  high  water  season  of  1888  in  red,  while  the 
j  loci  of  the  river  levels  at  Vercheres,  are  in  blue. 

j  The  disposition  of  the  series  of  high  and  low  water  levels  observed,  side  by  side,  in 

the  order  of  the  theoretical  tidal  coefficients,   affords  the  advantage  of  showing  at  a 

glance,  that  apart  from  the  general   rise  of  the   high   and    low   water  loci  of  series  of 

I  gaining  tides  and  the  slope  of  the   corresponding  loci  of  losing  tides,  in  proportion  to 

j  their  importance,  and  independently  of  the  variations  of  level  produced  simultaneously 

in  the  estuary  by  fluctuations  in  the  fluvial  discharge,  each  series  of   high  and  low  tide 

!  levels,  taken  as  a  whole,  occupies  moreover  a  higher  or  lower  position  according  as  the 

j   mean  height  of  the  fluvial  intumescence  during  the   week  occupied  by  the  said  series, 

{   or  we  may  say,   approximately,   according  as   the    mean    theoretical    amplitude  of  the 

Atlantic  wave,  is  greater  or  smaller. 

The  average  mean  tide,  high  and  low  water  levels  and  amplitudes,  together  with 
I  the  differences  in  height  between  series  Nos.  I.  and  III.  of  gaining,  and  series  Nos.  II. 
and  IV.  of  losing,  tides,  respectively,  which  were  actually  obtained  at  each  tide  station 
between  12th  October  and  12th  November,  1887,  when  the  said  series  of  tides  were 
observed,  are  given  in  the  following  table,  in  connection  with  the  corresponding  average 
astronomical  coefficients  of  amplitude,  units  of  height  and  elevations  of  the  river  at 
Vercheres : — 
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*  These  results  for  series  No.  II.  are  based  on  those  obtained  at  Batiscan,   the  observations  made 
Ohaniplain  being  incomplete. 

The   value   of  the  unit  of   height  based  on  the  lowest  neaps  observed,  viz.:  11 
and  12th  of  October,  for  both   of  which  the   coefficient  is  39,   is  found  to  be  equal 

=  14*055  feet,  and  that  based  on  the  highest  or  most  important  sprii 


39  X  2  X  : 
observed  18th  October,  for  which  the  coefficient  is  117  to 


17-544 


9 


7-50  feet;  t 


M7    X  :^ 
first  value  being,  therefore,  nearly  double  the  second. 

If  some  one  had  attempted  to  determine  the  position  of  the  high  or  that  of  1( 
water  level  at  the  Graving  Dock,  for  the  morning  tide  of  the  11th  of  October,  at  1 
neaps,  from  the  average  unit  of  height  equal  to,  say,  9-75  feet,  he  would  have  found  1( 
water  to  stand  :  0*41  x  9*75  feet  :^  4*00  feet  below,  and  high  water  4*00  feet  above  1 
mean  tide  level  of  that  day.  But  according  to  actual  observation,  high  water  at  12 
a.m.,  11th  October,  was  6*765  feet  above,  and  low  water  5*69  feet  below  the  mean  tii 
level  cfj^rrected  for  diurnal  inequalities ;  the  computed  elevations  are,  therefore,  r 
pectively  2-76  and  1*69  feet  in  error. 

Again,  if  corresponding  determinations  of  high  and  low  water  levels  had  been  ma 
for  the  afternoon  tide  of  the  18th  October,  at  high  springs,  low  and  high  water  wou 
have  Ijeen  found  to  stand  respectively  :  1-17  feet  x  9*75  =  11*40  feet  below  and  11" 
feet  above  tlfe  coi-rect  mean  tide  levels,  while  in  reality  low  water  observed  at  2*42  p.] 
18th  of  October,  was  l)ut  10*72  feet  —  2*066  feet  =  8*65  feet  below,  and  the  high  wat 
immediately  following  20*182  —  10*720  =:  9*46  feet  above  the  said  mean  tide  level,  t 
errors  being  respectively  2*75  and  1*94  feet.  ^ 

»Such  computations  would  seldom  prove  of  any  practical  utility  at  Quebec,  on  accou 
of  the  position  of  the  mean  tide  level  being  too  unsettled  and  difficult  to  determine ;  th 
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r\e  here  to  show  that  even  supposing  the  elevation  of  the  said  nn^an  tide  l(Hel  to  be 
urately  known,  the  errors  that  would  be  conunitted  are,  in  the  case  of  n(iai)s,  nearly  85 
,1  ID  per  cent,  and  in  easy  of  springs,  83  and  30  per  cent  greater  than  the  errors  which 
\e  been  found  to  obtain  in  Eui'opean  seaports  under  the  most  unfavoui-al)le  conditions 
wind  and  weather,  although  during  the  whole  time  the  observations  were  made  and 
;  several  days  previous,  the  weather  was  fair  and  no  high  winds  were  felt  at  Quebec 
-d  vicinity. 

These  large  discrepancies  appear  to  be  chiefly  due  to  the  following  causes  :  1st.  At 
uiing  tides,  the  whole  body  of  water  brought  up  the  St.  Lawrence  estuary  by  the 
Itlantie  wave  has  to  be  raised  vertically  several  feet  higher  than  at  neap  tides,  and  as 
I  good  portion  of  the  energy  of  the  fluvial  undulation  is  expended  in  performing  this 
vork,  tiie  intumescence  formed  on  the  estuary  must  gain  less  rapidly  in  importance  than 
M'  wave  from  the  ocean  which  gives  rise  to  it. 

2nd.  At  neaps,  the  volume  of  tide  water  retained  in  the  estuary — which  may  be 
iAX)ked  upon  as  a  very  long  narrow  pond — is  smaller  than  at  springs,  and  the  general  level 
Corresponding  to  any  one  whole  phase  of  the  undulations  which  are  continuously  being 
•pagated  up  the  St.  Lawrence,  is  therefore  lower  than  at  springs  and  the  importance 
I  amplitude  of  the  tides  comparatively  greater  than  the  theoretical  one,  as  represented 
by  the  coeflicients  in  "  L'Annuaire  des  Marees."  That  the  volume  of  tide  water  which 
lodges  in  the  estuary,  increases  with  the  gaining  tides  and  diminishes  when  these  are 
losing  in  importance,  is  shown  in  the  most  striking  manner  by  diagrams  Nos.  IX.,  X., 
XIII.  and  XIV.,  which  illustrate  the  movements  of  the  tides  at  Grondines,  St.  Jean, 
Batiscan  and  Champlain,  where  the  St.  Lawrence  falls  to  a  lower  level  at  neaps  than  at 
springs,  while  the  fresh  water  discharge  and  river  level  at  Vercheres  remain  constant. 
Below  Pointe  Platon,  the  low  water  surface  of  the  stream  is  generally  at  a  higher  level 
at  neaps  than  at  springs  ;  but  the  filling  and  emptying  of  the  estuary  goes  on  accord- 
ing to  the  same  law  as  above  this  locality,  which  is  clearly  shown  by  diagrams  Nos.  VT, 
VII.,  VIII.,  XII  and.  XIII. ,  and  also  by  the  water  levels  entered  in  the  last  table.  It  is, 
moreover,  not  impossible  that  the  interference  of  the  wave  passing  through  the  Straits 
of  Belle  Isle  with  that  entering  the  Gulf  through  Cabot  Strait  may  contribute,  in  some 
measure,  to  the  modification  of  the  theoretical  curve  of  amplitudes  which  indicates  the 
variations  due  to  astronomical  causes,  in  the  importance  of  the  tide  waves  on  the  shores 
of  the  open  Atlantic,  and  in  the  vertical  position  of  the  summits  and  troughs  of  these 
waves. 

In  view  of  the  ascertained  fact  that  the  general  elevation  of  each  weekly  series  of 
gaining  or  losing  tides  varies  with  its  mean  amplitude,  it  follows  that  before  the  part 
of  a  change  in  the  water  level  of  the  estuary,  which  is  attributable  to  a  corres- 
ponding variation  in  the  fluvial  discharge,  can  be  correctly  established  by  comparing 
the  elevations  of  wave  summits  or  troughs  determined  by  the  high  stage  loci  of  high 
and  low  tide  levels^  respectively,  with  the  elevations  of  summits  or  troughs  of  undulations 
of  equal  theoretical  importance,  determined  by  corresponding  loci  for  the  low  stage  of 
the  river,  it  will  be  necessary  either  :  1  st.  To  refer  both  sets  of  loci  to  a  series  of  tides, 
the  mean  amplitude  of  which  corresponds  to  a  standard  theoretical  coefficient  having  a 

fi    ^      1            u       .      •     .             81-57 -F  77-00 -H  68-00 +  65-21  ^^  o    i    rp 

nxed  value,  such  as  tor  instance  :  ■ 7 =  say,  id  or,    2nd.    io 

effect  other  corrections  that  may  be  found  more  advantageous  for  eliminating  the 
difference  of  height  in  the  said  typical  water  lines,  which  arises  from  the  inequality  in 
the  mean  amplitudes  of  the  weekly  series  of  tides  in  question,  or  else  :  3rd.  To  select 
for  comparing  purposes  tides  forming  part  of  series  having  nearly  equal  mean  coefficients 
of  amplitude. 

Moreover,  it  must  be  borne  in  mind  that  the  springs  which  have  a  maximum 
theoretical  amplitude  corresponding  to  coefficient  118,  belong  to  weekly  series  for  which 
the  mean  coefficient  of  amplitude  is,  say,  about  82,  and  the  neaps  of  minimum  impor- 
tance corresponding  to  astronomical  coefficient  30,  form  part  of  series  the  mean  ampli- 
tude of  which  may  be  assumed  to  correspond  to  coefficient  65. 
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In  series  Nos.  V.  and  VI.  of  high  and  low  tide  levels  determined  during  the  hi 
water  season  of  1888,  there  occurs  an  interval  of  about  12  days  between  the  6th  a 
18th  of  May,  embracing  24  tides  with  theoretical  coefficients  of  from  49  to  75,  duri 
which  period  the  river  was  continuously  in  a  rising  condition  ;  its  surface  being  rais 
4-0  ft.,  viz.  :  from  27*50  ft.  to  31-50  ft.  above  datum.  During  the  first  four  days,  vi 
from  6th  to  10th  May,  the  water  rose  gradually  only  0-3  ft.,  and  during  the  last  fo 
days,  from  14th  to  18th  May,  only  0*75  feet. 

The  observations  and  gaugings  made  during  these  two  periods  of  4  days  are 
the  whole,  the  best  available  for  ascertaining  by  direct  comparison,  the  variations  in  t 
high  and  low  tide  levels  which  result  from  an  increased  or  diminished  fluvial  dischar 
corresponding  to  a  given  rise  or  fall  of  the  river  at  Yercheres,  during  the  high  stage 
the  Lower  St.  Lawrence  in  the  spring  of  the  year. 

But  even  liere,  judging  by  the  relative  heights  of  the  loci  of  series  of  wave  sui 
mits  and  troughs  Nos.  VI.  and  VII.,  during  the  latter  of  which  series  the  fresh  wat 
discharge  was  slowly  decreasing  instead  of  being  on  the  increase,  as  during  the  previo 
series,  the  steady  and  comparatively  rapid  swelling  of  the  river  proper  above  Verchen 
from  10th  to  14th  May,  kept  the  level  of  the  estuary  abnormally  high  in  the  vicinity 
Quebec  between  the  14th  and  16th  or  17th  o?  May,  say  to  the  extent  of  from  aboi 
0-2  ft.  at  Pointe  Platon  to  0*5  ft.  at  the  Graving  Dock,  especially  at  the  time  of  Ic 
water.  Hence,  in  order  to  determine  the  mean  ratio  which  obtains  when  the  flow 
nearly  permanent  and  the  tide  has  an  amplitude  corresponding  to  astronomical  coefiicie] 
75,  between  the  rise  of  an  estuary-  at  high  or  low  tide  caused  by  an  increased  fre 
water  discharge  above  a  typical  level  corresponding  to  a  standard  high  stage  of  the  rive 
or  the  fall  in  the  estuary  below  the  typical  level  due  to  a  decreased  discharge,  and  tl 
corresponding  change  in  the  fluvial  level  at  Vercheres,  I  have  assumed  that  su( 
standard  river  and  typical  high  and  low  tide  levels  are  situated  respectively  about  mi 
ways  between  those  of  series  Nos.  VI.  and  VII.  as  plotted  on  the  diagrams. 

On  account  of  the  river  falling  only  some  2J  ft.  at  Vercheres  during  the  who 
time  occupied  by  series  of  gaugings  Nos.  VII.  and  VIII. ,  the  data  afforded  by  the: 
water  measurements  can  evidently  not  be  applied  so  advantageously  to  gain  the  obje^ 
just  described  as  the  data  derived  from  series  Nos.  V.  and  VI. 

Still  less  is  it  to  be  expected  that  the  ratio  of  the  changes  occurring  in  the  high  ar 
low  tide  levels,  to  the  variations  which  take  place  nearly  simultaneously  in  the  riv( 
levels  at  Vercheres,  can  be  deduced  satisfactorily  for  the  low  water  season,  in  a  dire( 
manner  from  the  four  series  of  observations  Nos.  I.  to  IV.  made  in  the  fall  of  188 
considering  that  the  variation*  in  the  fluvial  discharge  were  naturally  of  much  moi 
limited  extent  than  in  the  case  of  the  high  water  series  of  tides  Nos.  VII.  and  VIII. 

To  compare  some  series  of  gaugings  intermediate  between  the  two  monthly  sets  ( 
graning  and  losing  series  of  tides,  I.  to  IV.  and  V.  to  VIII.,  which  correspond  to  tl 
highest  and  to  the  lowest  stages  of  the  river — had  such  water  measurements  been  made- 
with  some  of  the  low  water  series,  I.  to  IV.,  would  probably  have  been  the  most  sati 
factory  way  of  determining  the  said  low  water  ratios. 

Under  the  circumstances,  the  best  alternative  course  that  would  give  resul 
sufficiently  accurate  for  the  present  purpose,  appeared  to  be  to  establish  : 

1*^.  The  ratios  which  the  variations  in  the  high  and  low  water  levels  of  a  49  tid< 
due  to  a  fluctuation  of  the  river  at  Vercheres,  between  elevations  21-70  ft.  and  27 -50  ft 
in  passing  from  series  No.  IV.  to  series  No.  V.,  bear  to  the  fluvial  fluctuation  of  (27-50  ft.  - 
21-70  ft.)  =  5-80  ft. 

2^.  The  corresponding  ratio  for  a  tide  of  75,  while  the  river  fluctuates  at  Verch^rei 
between  elevations  21-80  and  27-90  =  6-10  ft. 

After,  however,  these  computations  were  completed,  with  a  view  of  checking,  in 
certain  manner,  the  results  arrived  at,  as  just  described  and  at  the  same  time  securin 
additional  data  that  would  show  in  a  more  satisfactory  manner  the  nature  of  th 
combined  effects  of  the  fluvial  and  tidal  waters  on  the  level  of  the  estuary,  I  als| 
*det(!nnin(!d  for  every  station  below  Champlain,  the  average  variations  which  obtained  i 
th(!  liigli  and  low  tide  levels  of  the  more  extended  series  Nos.  I.,  III.,  V.  and  VII.,  whil 
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liver  rose  at  Vercheres  :  in  the  case  of  neaps  of  46,  from  elevation  21  "90  ft.  to 
I  00  ft.  above  datum,  viz.:  9-7  ft.  ;  and  in  the  case  of  sprin«»:s  of  107,  from  elevation 
210  ft.  to  :U-10  ft.,  viz.  :  9-0  ft. 

Finally,  I  concluded  that,  everytliin<^  considei-ed,  the  best  course  to  follow  was  to 
ike  the  mean  of  the  two  results  obtained  as  above  explained. 

Let  us  now  compute  the  values  of  these  r-atios  in  exfenso,  as  just  explained  say  foi- 
Irondines  station,  to  give  an  example  of  the  application  of  the  method  followed  for  all 
le  other  places. 

On  referring  to  diagram  No.  XIX  it  will  be  seen  : 

(a.)  That  during  gaining  weekly  series  of  tides  No.  V  in  the  spring  of  1888  and 
lie  succeeding  losing  series  No.  VI,  when  the  mean  serial  coefficients  of  amplitude 
j'ere  respectively  65-14  and  67*13  : 

I  1st.  The  high  water  level  of  a  low  neap  tide  corresponding  to  coefficient  49,  rose 
t  Grondines  from  17*70  ft.  above  datum  in  series  No.  V,  to  19*95  ft.  in  series  No.  VI, 
Ir  2*25  feet,  while  the  rise  of  the  river  at  Vercheres  was  from  elevation  27*60  feet  to 
1 1*60 feet  =  4*0  feet.  Deducting,  say  (^.^j^)  foot  x  *02  =  0*10  foot  from  2*25  feet,  on 
'ecount  of  the  coefficient  of  mean  amplitude  in  losing  series  No.  VI  being  greater  by 
j-6713  —  0*6514)  r=:  0*0199,  than  that  of  gaining  series  No.  V,  and  denoting  the  ratio 

•f  the  average  rise  or  fall  or  variation,    V.  h.w.,  in  the  high  water  level  of  a  tide  with  a 

oefficientof  iQ   at  Grondines,  to  the  corresponding   variation,  V.r.,  of  the  river  between 

levations  27*60  feet  and  31*60  feet,  by  : 

V  '^• 

^  •  H.  W.,49 


V, 


r27-60^ 
R.,]     to     \ 


apitals  being  generally  used  in  this  and  other  similar  expressions  given  hereafter,  to 
iidicate  or  refer  to  tide  and  river  levels  of  the  high  water  season,  while  corresponding 
liver  or  tide  levels  which  obtain  during  the  low  water  season  are  represented  by  small 
letters,  we  have  : 


V»H.w.,49,  (2*25-0*1)^2*15 

J27-60^  -  (31*60  -  27*60)  =  4*00  ~  (1) 

2.  The  low  water  level  rises,  say  from    13*20  ft.  to  16*75  ft.  above  datum  =:  3*55 
t.,  whence  we  deduce  for  average  rise  or  fall  at  Grondines  due  to  each   foot   of   corres- 

>onding  change,  after  deducting  ( J  x  0*02,  or  say  0*09  from   3*55,  owing   to    the 

uequality  in  the  serial  mean  amplitudes  : 

V'.L.w.,49'  3*46 


'*60^      4 
to     } 
•60} 

3.  The  amplitude  is  diminished  from  : 


31  ■ 


A  T. 

^•49,  (27*60  ft.) 


^       A  T.  r^r  T.    f 27*60^  r27*60) 

to   A.4,,(2,.,o)_  |^V.H.w.,  49'^3to  J  -  V.  ,,,  49' (3^0  J 


m.,  from  (17*70-13*20  =  4*50)  to  (19*95  -  16*76  =  3*20  ft.,  and  to  : 

^T.  r^j  T.  1-27*00^      Y  T.    r27*60^-n 

'49,(27*60)-[V.H.w.,49,|^toJ--V...w.,49,|^toJ]      ^ 

'^."—  4*50' 


(3) 


49,  (27-60) 
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or  0"  710  of  its  original  value,  where  ^'49' (2" *60 ft.)  denotes  the  tidal  amplitude  at  qL, 
dines  during  neaps  of  4y  when  the  river  surface  stands  at  a  mean  elevation  of  27'60t. 
above  datum  at  Vercheres. 

(6.)  That  when  the  Atlantic  tides  had  an  amplitude  corresponding  to  coefficient 
in  series  Nos.  Y  and  VI,  with  mean  astronomical  coefficients  of  65-14  and  67-13  resi 
tively,  a  rise  of  the  river  at  Vercheres  from  27-80  ft.  to  31-10  ft.  =z  3-30  feet  ab 
datum,  caused  : 

1.  The  high  water  level  at  Grondines  to  rise  from  19-35  ft.  to  21-15  ft.  =  1-80  : 
little  or  no  correction  being  needed  on  account  of  the  inequality  of  the  serial  m 
amplitudes,  whence  : 


3-30 


tsi  loj 
2.  The  low  water  level  to  rise  from  13-90  to  16-70  =^  2-80  ft.,  whence 

=  0-848  ft. 


V.^.w.,?5  2-80 


v.. 


3-30 


3.  The  amplitude  A.75^  (27 '80  ft.)  is  thus  reduced  to  : 


A    T. 

75,  (27- 


Pv  T.  (27-80^     XT  T.  f27-80^n 

ft.)-      V.H.w.,75,-^    to    U  V.L.w.,75,^     to    y 

Ul-ioj  131 -10  J    j 


or  from  (19-35  —  13-95)  =  5-45  ft.,  to  (21-15  —  16-70)  =4-45  ft.,  viz.  to 


^•75,(27-80) 


Y  T.    r27-80^       ^r  T. 

V.H.w.,75J    to    [-  V.L.w.,75, 

Ui-ioJ  J 


A  T- 

75,  (27-80) 


4-45 


or  to  -— -  =0-816  of  its  original  value. 


(c.)  That  at  neaps  of  49  in  series  Nos.  lY  and  Y,  having  nearly  equal   theoreti 
coefficients  of  amplitude,  viz.:   65-21  and  65-14,  respectively;  and  where,  therefore, 
correction  is   required   on  account  of  any  difference  that  might  exist  in  the  mean  ji- 
portance  of  the  said  series  of  tides,  we  find  that  for  a   fluvial  rise  or  fall   at   Yerchef, 
between  elevations  21-70  ft.  and  27-60  ft.  =  5-90  ft.  : 

1.  The  high  water  level  at  Grondines  rises  from  14-25  ft.  to  17-70  ft.,  or  falls  fila 
17-70  feet  to  14-25  =  3-45  ft.,  whence  : 

V-H.w.,J9,  3-45        ^.^g^^^^ 


V...    f^lj^l   ~5^ 
27 


-70^ 

to  y 

'-GO  J 


2.  The  low  water  level  is  raised  from  7*50   to   13-20  =  5-70   ft.,  or  depressed  s 
much,  whence  :  ' 

5-90 


R. ,  -^      to      >- 

t27-G0j 
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3.  The  amplitude  becomes,  therefore,  diminished  from 


^•4<),  (21-70)  to  ^•" 


tV  'I'.   f2170^      V  '^-   r21-701 

•h.\v.,4(),{    to     [    ■      'l.\v.,4^,),\    to     } 
[27 '(>()}  i27(>0J 


|r  from  6-75  to  (17-70  -  13-20)  =  4-50  ft.,  viz.  to 


A  '^• 

-'Se,  (27-60) 


V        T.  r2i-70)    V        1'-  r2i*70")  I 

-I        •h.w.,49,-^     to    }—  *  •l.vv.,49  J     to    V   I 
I  t27-60j  t27-60j    I 


A  '■'• 

49,  (27-60) 


(9) 


to  — ^ —  =  0-667  of  its  first  value. 
6-75 

(d.)  That  at  springs  of  75  in  series  Nos.  IV.  and  V.,  for  a  rise  of  the  river  at 
ercheres  from  21-70  to  27-80  =  6-10  ft.  : 

1.  The  high  water  level  is  elevated  at  Grondines  from  15-35  ft.  to  19-35  ft.  = 
-00  feet,  whence : 

V        '^- 

•h.w.,7o,  4-00  (^.g^g  ,  ^jO^ 


V.  r^v^^i  ~"  600 


r21-70) 
'r.,-^     to     \ 

[27 -80  J 


2.  The  low  tide  level  is  raised  from  7-95  ft.   to   13-90  ft.  =6-0   ft.   above  datum, 
hence  : 

Y  T. 

•L.W.,  75,        ^  _6;Q0         Q.9S3  .^^. 

V      r2i-70)  6-10  ^     ^ 

'e.,-^     to     V 


;} 


127-80 
3.  The  amplitudes  are  diminished  from 


At.  a    r. 

^•75,(21-70)      to      ^•75,(21-70), 


y         T.  r2i-7o^     y        t.  r2i-70)  I 

•h.w.,  75,-^    to    ^—  *  •l.\v.,75,-     to     [l 
I  (27 -80  J  (27 -80  J    I 


|rfrom  15-35—7-90  =  7-45  to  19-35  —  13-90  =  5-45  ft.,  viz.  to 

V. 


A  'T. 

^75,  (21-70) 


T.  r2i7o^     y        T.  r2i-70^  I 

'h.w.,75,-<     to    y—      '^^'.,75,-^    to     ]■  \ 
t27-80j  l^27-80j  J 


(12) 


A  T. 

75,(21-70) 

O'o4 

r— --  =  0-731  of  their  first  value. 
7-45 

(e.)  That  at  neaps  of  importance,  46,  in  series  Nos.  III.  and  YI.,  the  mean  amplitude 

/efficients  of  which  are  68-00  and  67-13,  and  where  consequently  the  correction  required 

hen  the  mean  serial  amplitudes  differ  materially  from  each  other  may  also  be  omitted, 

is  found  that  for  a  rise  or  a  fall  of  the  river  at  Vercheres  of  9-8  feet,  between  the 

evations  of  21-80  ft.  and  31-60  ft.  above  datum  : 

1.  The  high  water  level  becomes  elevated  or  depressed  at  Grondines  5-35  ft.,  between 
le  elevations  of  14-60  ft.  and  19-95  ft.,  whence  : 

y        T. 

'h.w.,  46        5-35 

y        f21-80^    ~"  9^^  —  ^'^'^^  ^*'  (13) 

''U.A  to  \ 

1.31 -60  J 
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2.  The  low  water  level  varies  9*00  ft.,  between  the  heights  of  7*75  and  1675  abo 
datum,  wherefore  : 

^^.w.,4'6        _    9-00  _  0.918  ft.  (1 


3.  The  amplitude  becomes,  therefore,  diminished  from 

1 


At.  at.  IV  T.    (-21-80^       y  T.    f2V80]\ 

^•46,  (21-80)  to  ^'46,  (21-30)  -        •h.w.,4G,  i     to    ^  -  ^  •l.w.,46,  ]     to     [  j 
'^  '  L  1.31 -60  J  (31 -60  J  J 

5  =  6-85  ft.)  to  (19-95  —  16-75  =  3-20  ft.)  viz.,  t 

T.  fv  T.   (-21-80^       V  T.   r21-80") 

46,  (21-80)-     /'h.w.,  46,^     to    ^  -  ^ 'l.w.,  46^     to    [ 

L  Ul-60j  Ul-60j 


or  from  (14-60  —  7-75  =  6-85  ft.)  to  (19-95  —  16-75  =  3-20  ft.)  viz.,  to 

A. 


0) 


Q.OA  •  ^•46,(21-80) 

or      "     =  0-467  of  its  first  value. 
6-80 

(/)  That  at  springs  of  107  in  series  Nos.  II.  and  VII.,  with  weekly  mean  a 
plitudes  corresponding  to  coefficients  77  and  78  respectively,  it  is  found  that  for  a  i 
of  the  river  at  Vercheres  from  22-50  to  31-00  ft.  above  datum  =  8*5  ft.  : 

1.  The  high  tide  level  is  elevated  at  Grondines  5*40  ft.,  from  the  height  of  17-25 
to  22-65  ft.  above  datum,  whence  : 

V  T. 

^•h.w.,  107  5-40 

V  f 22-50^    =  Mo  ^  ^-^^^  ^^-  ( 

^  •  R.,   ^       to      } 

[sisoj 

2.  The  low  tide  level  is   raised  from   9-50  to   17*30   ft.   above  datum  =  7*80  j., 
whence  : 


Y         "^ 


L.W.,  107  7-80 


V-H   I   to 

^•'  1.31  00 
3.  The  amplitude  is  diminished  from  : 

A  '^-  A  T. 

^•107,  (22  50)    to   ^^'107,  (22-50) 


[V  'i^    f22-50^      V  '!'•     r  22 -50^1 

•h.w.,107,-^     to     y—     •l.w.,107,^    to    }  \ 
[31 -00 J  131 -00 J  J 

5  _  16-75  =  5-90)  viz.,  to: 

At.  Iv  ''"•     /  22-50)       V  '^'-     r22*50) 

^•107,  (22-50)  —  I       'H-vv.,  107,  <     to     V—      'l.w.,  107,-^    to    }  I 
L  [31  00 J  [.31 -00  j  J 


or  from  (17-25  —  8-95  =  8-30)  to  (22-65  —  16-75  =  5-90)  viz.,  to  : 


A  1'- 

^'107,  (22-50) 
5-90 
and   -— -  =  0-694  of  its  first  value. 

n'oO 


By  means  of  the  relations  just  determined  we  are  enabled  to  establish  the  heiS^ 
of  extreme  high  and  low  and  other  characteristic  spring  and  neap  tide  levels  alKf 
datum  at  each  tide  station,  as  will  notv  be  done  for  Grondines.  I 

(a.)  At  tlw;  liigh  stage  of  the  St.  Lawrence,  when  the   river  surface  is  from  2'|'0 

to  31-60  ft.  above  datum  at  Vercheres,  the  average  rate  of  change  of  ratio  V.  h.w.  P^ 


V. 


R. 
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the  high  tide  level  per  unit  of  tidal  importance  or  theoretical  amplitude,  and  for  anipli- 
I'lides  correspondinjx  to  coefficients  between  49  and  7^),  is,  accordin<^  to  the  above 
iielations  : 

I  y        T.        y        T. 

I  'h.vv.,  75  *H.w.,  49 


-H  w  /''to'l  -  ^-hJ'';?' 1     ^'u..|'to'H  Q-5^5  -0-538  =  +  O'^OO'^^.        (19) 
Ui iu) I  ~  Ul-ioJ  UiGoJ  26 


y 

iience  the  approximate  value  of     — '  "•^^'    at  the  highest  springs  and   the  lowest  neaps 

I  *^- 

I 

Possible,  during  the  high   water  season    when  the  river  stands  between  27*60  and  30*60 
jibove  datum  at  Vercheres,  are  : 

V-H.w.,  ^'J-^  ^  0-545  -f  (118-75)  (0-00027)  ^  0-5566. 

V. «     r27-(50^    for  ('  (20) 

•'  1    to    [  ^i  T   =.  0-538  —  (49-30)  (0-00027)  :=  0-5331. 

Now,  by  drawing  a  right  line  AB  on  diagram  No.  XIX.,  to  indicate  the  general 
iirection  of  the  locus  of  high  tide  levels  for  the  weekly  series  of  gaining  tides  No.  VII 
luring  which  the  St.  Lawrence  fell  at  Vercheres  only  about  0*4  ft.,  while  its  mean  eleva- 
tion at  this  place  was  31-20  ft.,  and  producing  this  line  upward  past  ordinate  118  and 
lownwards  to  ordinate  30,  the  intersection  of  AB  with  the  former  ordinate  is  found  to 
l>e  at  a  height  of  23*27  ft.,  and  its  intersection  with  the  latter  ordinate,  18*77  ft.  above 
latum,  so  that  we  can  put  : 

E.H.W.    ,       ,n8  =  23*27  ft. 

for      for  /  (21) 

R.,(31*20)  \  T.     _    ig.77  ft. 

The  right  line  AB,  shown  on  the  diagram  (No.  XIX.),  it  will  be  noticed,  does  not 
strictly  follow  the  average  or  general  direction  of  the  high  tide  levels  or  wave  summits 
^f  series  No.  VII.  ;  but  has  a  slightly  greater  inclination  to  the  horizon.  This  is  due  to 
iiiy  having  applied  an  approximate  correction,  owing  to  the  slight  flattening  of  the  high 
^vaier  locus  corresponding  to  a  perfectly  uniform  fluvial  discharge  which  must  have 
resulted  from  the  continuous,  though  slow,  falling  off  in  the  said  discharge  during  the 
^veekly  series  in  question.  The  inclination  given  to  AB  is  such  that  if  a  parallel  was 
I'un  through  the  intersection  of  loci  Nos.  VII,  and  VIII.  it  would  cut  oflT  on  its  upper 
'ide  about  one-quarter  of  the  angular  space  comprised  between  them  ;  the  reason  being 
that  during  series  No.  VIII.,  for  which  the  average  astronomical  coefiicient  of  amplitude 
s  nearly  the  same  as  for  No.  VII.,  viz.  :  75*7,  the  river  fell  on  the  whole  about  three 
limes  as  rapidly  as  during  series  No.  VII. 

If  instead  of  being  31*20  ft.  above  datum  at  Vercheres  the  river  surface  had  stood 
vt  the  greatest  elevation  on  record,  viz.:  at  36*32,  and  if  instead  of  78  the  mean  serial 
•oeflBeients  of  amplitude  had  been  82  and  65,  the  summit  of  the  fluvial  waves  of  maxi- 
num  importance  would  have  reached  the  following  elevations,  viz.  : 

70 


E  '^* 


=  23-27  +  (36-32  —  31-20)  (0-bb^^)  +  (—  V82*78)  =  26*34  ft. 

for"      for/  (22) 

R.,(46*32)  \  ^  /■'tO\ 

J5    =  18*77  +  (36*32  —  31.20)  (0*5331)  —  ^-l^j  (78*65^  =  20*80  ft. 

The  elevation  of  26-34  above  datum  indicates  the  probable  extreme  height  to  which 
pnng  tides  of  the  maximum  importance  of  118  would  rise  at  Grondines,  at  high  water 
luring  the  season  of  navigation,  and  20*80  the  lowest  point  to  which  neaps  of  the  mini- 
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mum  importance  of  30  would  fall,  at  low  water  when  the  river  is  at  the  extreme  hig 
stage  of  36*32  ft.  at  Vercheres  ;  leaving  out  of  consideration  the  effects  of  the  tidi 
diurnal  inequalities  on  the  level  of  the  estuary  as  well  as  those  of  persistent  high  wind 
and  taking  for  granted  that  such  maximum  and  minimum  tides  may  occur  during  tl 
month  of  May.  But  according  to  the  tables  of  tidal  coefficients  (centiemes)  at  the  syz^ 
gies,  which  have  been  published  annually  in  "  La  Connaissance  des  Temps"  for  the  1 
years  from  1870  to  1889,  during  which  period  the  moon's  nodes  made  a  complete  rev( 
lution,  the  tide  of  greatest  importance  that  may  be  expected  to  occur  during  the  niont 
of  May  corresponds  to  a  coefficient  of  108  instead  of  118 

Now,  according  to  locus  AB  of  high  tide  levels  drawn  on  111.  No.  XIX,  tl 
elevation  of  high  water  of  a  108  tide,  with  the  river  31-20  ft.  above  datum,  at  Ve 
cheres,  is  at  Grondines  : 

E.  T. 

H.W.,  108   ^  22-77  ft.  (2; 

for  ^ 

R.,(31-20) 

Hence,  the  greatest  height  to  which  springs  can  rise  at  Grondines,   in  May,  or  at  tl 

beginning  of  June,  in  the  conditions  just  mentioned  is  : 

E.  H.W.,  n8,=:  22-77  +  So-545  +  (108 -7e5)  (  +  0-00027)!  536-32— 31-205=25-60  ft.    (2 

for  (  V   i  V 

K.,  (36-32) 
During  the  interval  when  the  St.  Lawrence  fluctuated  at  Vercheres,   on   an  averag 

between m^  21-75  ft.,  in  weekly  series  of  losing  tides  No.  IV.,  with  a  me; 

importance  of  65-21,  and  between  - — '- — — z=.  27 -70ft.,  above  datum, in  series  of  gai 

ing  tides  No.  V.  having  very  nearly  the  same  mean  importance  as  series  No.  IV.,  viz.:  65-1 
and  when,moreover,  the  astronomical  coefficients  of  tidal  amplitude  varied  between  49  ai 

75 — the  average  change  of  the  low  tide  level  ratio, ^    ^  ^    per  unit  of  increase 

V.R.J    to    [ 
decrease  in  the  theoretical  coefficient  of  amplitude  was : 
L.w.,75  ^•l.w.,40. 


27-6oJ  =  0-967  -  0-966 


or,  j  to  j  27  -80 

LwMi)       ^-^— 7q"  ^ =0-00003  ( 

^0  —  49  2o  ^ 

Assuming  now  that  the  said  low  tide  level  ratio  continues  to  vary,  approximately, 
the  same  uniform  rate  of  0-00003  ft.  for  each  unit  of  increase  in  the  tidal  coefficien 
while  these  diminish  from  49  to  30  and  increase  from  75  to  118,  we  have : 

'^'l  w  Ai)    =  ^'^^^  -  ^^^  -  ^^)  (0-00003)  =  0-9654 

^  r.,(21-50)         \i8  =-0-967  +  (1 18  -  75)  (0-00003)  =  0-9683 

v./ 

where  the  expression  _-——'-^^!: — denotes,    in    general,  the  variation  of   the  low  ti 

v.,  (21 -50) 

level  i)er  foot  of  fluvial   fluctuation,  at  Vercheres,  about  the  time  the  fresh  water  cl 
charge  is  a  minimum,  and  when  those  tides  occur,  which  draw  off  the  water  of  t) 
estuary   to  the  lowest  possible  level,  in  the  locality  under  consideration,  whether 
maximum  springs  of  118,  or  at  minimum  neaps  of  30. 
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Again,    cliiring    the    intervals    when  tlie   St.   Lawrence    fluctuated    at     Verclieres, 

21-90 +  22-20 
ni  average,  between =  22-Oi'3   ft,,   in  series   No.  I   having  a  mean  ini- 

tanceof  81-57,  and  . =  31-35   ft.  above  datum,  in  series  No.  VIT,  the 

iiean  theoretical  importance  of  which  corresponds  to  coefficient  78,  and  when  the  astro- 
lomical  coefficients  of  amplitude  varied   between  46  and  107,  the  mean  change  of  the 


1  to  r 

ow  tide  level  ratio,  _ ^^ — Li    per   unit   of  increase  or  decrease   in    the  theoi-etical 


^•l.w.,  I  40  I 

UrJ 

V         (21-80) 
•r.,  ]     to    I 
1 31 -60  J 

^rticient  of  amplitude,  was  : 

c 


•l.w.,  107  •l.w.,46 

to]  to  (aim  I  (si-aol  ei =  +  000010 

With  the  aid  of  this  equation  we  arrive  at : 


y  Jo     =  0-918  —  (46-30)  (0-00010)  =  0-9160 

•  ^•^^-  for  f 

^'  r.,(2i-50)  118  =  ^'^^^  —  (118-107)  (0-00010  =  0-9250 

Finally  taking  the  mean  of  (26)  and  (28) : 


(28) 


V. 


^•^^•-  ^      ^Qo     =0-9407 


for/^30     =u-y4u/  (29) 


^'.,(21.50)  \  T. 

is  obtained.  H^    =  0-9466 

If  now  we  produce  clown  to  ordinate  30  and  up  to  ordinate  118,  the  line  c  d  drawn 
on  diagram  No.  XIX.,  between  ordinates  86  and  44,  to  indicate  the  general  rate  at  which 
the  low  tide  locus  was  lowered  at  Grondines,  during  series  No.  IV.  of  losing  tides 
bbserved,  while  the  river  stood  at  an  average  elevation  of  21-80  ft.  at  Vercheres,  with- 
out at  any  time  having  passed  more  than  0-2  ft.  to  either  side  of  the  said  level  and 
when  the  mean  serial  coefficient  of  tidal  importance  was  as  low  as  65-21 — w^e  find  by 
direct  scale  measurement  of  the  diagram,  that  the  elevations  of  low  water  of  the  tides  of 
luinimum  and  maximum  amplitude,  viz.  :  those  corresponding  to  coefficients  and  ordi- 
nates 30  and  118  respectively,  are  : 


E.7  .,.  ^  Jo     =7-17  ft. 

for  "^ 


'l.w.  ^  71^^ 

for 


«••  (21-80)  YsS    =8-27  ft. 

'  But  as  the  mean  theoretical  coefficient  of  weekly  series  of  gaining  or  losing  tides 
.which  comprise  springs  of  maximum  astronomical  importance  is  about  82,  instead  of 
65-21,  we  must,  according  to  table  XIV.,  add  about  0-50  ft.  to  8-27  ft.,  in  order  to 
arrive  at  the  proper  elevation  of  low  water  of  the  tide  of  maximum  amplitude  at  Gron- 
dines, with  river  21-80  ft.  above  datum  at  A^ercheres,  whence: 

E./.    W.,  ,  ;,36        =    7-17    ft. 

R.,(21-80)^^^'    <  (30) 

Vg    =  (8-27  +  0-50)  =  8-77  ft. 
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At  the  extreme  low  stage  of  the  river,  when  the  water  is  only  20-85  ft.  abc 
datum  at  Vercheres,  the  elevations  of  the  low  water  levels,  or  troughs  of  the  said  tic 
undulations  of  minimum  and  maximum  importance  are,  therefore  : 


T. 


J.  3^5     =  7-17  —  (21-80  —  20-85)  (0-9407)  =  6-277  ft 

^'l.  w.,  for   /  /-- 

R.,(20-85)         \^T.^    ^  8-77  —  (21-80  —  20-85)  (0-9466)  =  7-861  ft 

At  the  low  stage  of  the  river,  21*48  ft.,  or  say  21-50  ft.  above  datum  at  Vercheres,  d 
responding  very  nearly  to  16*0  ft.  on  the  sill  of  old  lock  No.    1,    Lachine   Canal,   call 
standard  low  water  in  this  report,  and  to  which   I   have  suggested  all  the  soundi 
should  be  reduced,  the  heights  of  low  water  of  the  same  tides  of  least  and  greatest  a 
plitude  are  : 

E;  ^30    =7-17 -(21 -80 -21 -50)  (0-9407)  =  6-888  ft. 

R.,(21-50) 


118  =  ^''^^  -  (21  -80  -  21  -50)  (0-9466)  =  8-486  ft. 

The  lowest  points  to  which  the  troughs  of  the  fluvial  waves  of  minimum  and  m; 
imum  importance  can  descend,  when  the  river  stands  at  the  extreme  high  and  hight 
known  stage  of  36*32  ft.  above  datum  at  Vercheres,  has  been  determined  appro; 
mately  as  follows — always,  as  heretofore,  independently  of  variations  due  to  diuri 
tidal  inequalities  and  abnormal  fluctuations  caused  by  persistent  high  winds,  etc. — a; 
the  mean  coefficient  of  amplitude  of  the  series  of  which  the  first  mentioned  tidal  intu 
escence  forms  part,  being  assumed  at  65  and  the  mean  coefiicient  of  the  series  of  tides 
which  the  other  wave,  viz.,  that  of  maximum  amplitude  belongs,  at  about  82. 

During  the  two  periods  of  the  high  water  season  included  in  series  Nos.  V  and  V 
for  which  the  average  coefficients  of  serial  importance  were,  as  already  stated,  65-14  ai 
67-13,  when  the  St.  Lawrence  stood  between  27-60  and  31-60  ft.  above  datum  at  Y* 
clieres  and  the  theoretical  coefficients  of  tidal  amplitude  varied  between  49  and  75 — t 

mean  change  of  ratio:    *^'L.w.,  i  ^H  for   the   low    tide    level,   per  unit  of    increase 

1 75  J 
27-60^ 


V          f  27-60) 

*R.J      to      \ 

[31 -60  J 


decrease  in  the  last  mentioned  coefficient,  was 
'\..\\.,  75  'l.w.,  49 


C,  „,    fJol       V      r27-80)      y      r3i-60)       0-848-0-865         a  AAArr^ 
L.w.,49|^  V.j^    I    ^^    I       V.p    I    ^^    I        ==_000065         3 

^toj  Ul-ioj  i27-60j  26  K'' 


H( 


75  —  49 


V.  L.W,      ^        ^30    =  0-865 -(  49-30)  (-0-00065  =  0-87735 


for  /*'  (3 

V.  «..^t3i.2o         \i8   =  0-848 +  (118-75)  (-0-00065  =  0-82000 

I  Jut  by  producing  down  to  ordinate  30  and  up  to  ordinate  118,  the  line  C  D  drav 
on  diagram  No.  XIX.  so  as  to  indicate  the  general  rise  of  the  locus  of  the  low  tide  lev( 
of  sfi-ies  of  gaining  tides  No.  VIT.  having  a  mean  coefficient  of  amplitude  equal  to  7 
when  tlie  river  was  at  an  average  elevation  of  31*20  ft.  at  Vercheres,  from  which  it  h. 
varied  but  0-2  ft.  either  way  in  a  whole  week,  while  the  tidal  coefficients  increased  frc 
46  to  107,  the  whole  as  ali-eady  set  forth — we  find,  according  to  scale  of  measuremen 
made  on  the  diagram,  that  the  low  water  levels  of  the  tides  of  minimum  and  maximii 
amplitude  ai-e  respectively  :  16-07  and  16-88  ft.  above  datum,  that  is  to  say,  wemaypu 
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E  ^30    ^  lG-07ft. 

R.,  (31-20)  for   (  V^'^) 

118  =  16-87  ft. 

If,  instead  of  standing  31*20  ft.  above  datum,  the  river  surface  had  been  at  the  ex- 

r  iue  height  of  36*32  ft  at  Vercheres,  and  the  coefficient  of  average  serial  amplitude  82 

stead  of  78,  the  elevations  of  the  troughs  of  the  said  tides  of  minimum  and  maximum 

nplitude  would  have  been  at  Grondines  : 


E.  for  ^ 


30  =  16*07 +  (36*32— 31*20)  0*877  +  (^)  (82*78)  =  20*7: 


L.\y.,  \  /^g\ 

R.,(30-32)  ^'^*g  ^  ^g,g^  ^  ^^g^^^  _  .^^^20;  0*820  H-   /L^^V82*78)  =  21*23.  ' 

Finally,  during  the  time  when  the  St.  Lawrence  fluctuated  at  Vercheres  between 
•70  and  27*80  in  series  of  tides  Nos.  IV  and  V,  the  mean  theoretical  coefficients  of 
nplitude  of  which  are  nearly  equal  to  each  other,   viz.:   65*21  and  65*14,   the  average 

y.     |/^l 

of  change  of  ratio  '  [tsJ    for  the.  high  tide  level   per  unit  of  variation  in 

V        ("21701 
*-R.J     to     \ 
l27*80j 
le  tidal  coefficient,  was  at  Grondines  : 

0  (i.\  *H.w.,  75,  ^    H.W.,  49, 

'  H.  w.,  I  75  I 


r  "l  k  I   "  ^-  K.,  j^\o™l       V-  R.,f  to™l  =0-656  -  0-585  =  0-00272.       (37) 

*-"'-  '-'5-'  \27-80/ Ut-SoJ         26 

75  —  49 

V.  „,„ 

whence  we  deduce,  approximately,  for  values  of  ratio  ^7= at  the  least  neaps  and 

R. 

le  greatest  possible  springs,  when  the  river  surface  stands  between  21*70  and  27*80  ft. 
Ix)ve  datum  at  Vercheres,  and  we  may  assume,  also  for  all  river  levels  down  to  eleva- 
on  21  :  ^  ' 

V.  ^30   =  0*585  — (49*30)  (0*00272)  ==  0*53332. 

^^^ for      /  Li-R;^ 

R.,(2i-50)  ns    =  0*656  — (118*75)  (0*00272)  =  0*77296. 

Again,  with  river  fluctuations  at  Vercheres,  between  21*80  and  31*60  during  series 
lOs.  Ill  and  IV,  having  also  nearly  equal  mean  theoretical  coefficients  of  amplitude, 
iz.:  68*00  and  67*13,  respectively,  and  where,  consequently,  no  correction  is  required  in 
lis  connection,  we  have  for  Grondines  : 

V.        T.  y  T. 

C            r  1'-  1             \<.^.,  107                 'H.w.,  46, 
•H.W.,  I  46  t  ^  y 722^  "  y raTsoT        0*635  -  0*546        ,  ^^,  ,^        (39) 

/^?^'.,  llOj  JSMOJ  \31*60j  ^^ 


Hence  we  may  put 


0*00146. 
(31*60  J  ^^ 

107  —  46 


^h  w  ^sij,  =  0-546  -  (46—30)  (0*00146)  =  0*52264. 

-;; '—     for  /  (40) 

V  \  T. 

^••,(21*50)  118,  =  0*625 -(118— 107)  (0*00146  =  0*65106. 
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Taking  the  arithmetical  mean  of  : 

V                    V 

and                       we  obtain  • 

V                     V 

^  -R.,  (21-50)                  v., (21 -50) 

V-  ..„.. 

^36 
for 

N^  T. 

118 

=  0-53332 +  0-52264 

2 

V 

^  v., (21 -50) 

=  0-07296  +  0-65106 

0-52798. 

(4 

:  0-71201. 

By  producing  down  to  ordinate  30  and  up  to  ordinate  118,  the  line  a  h  drawn 
diagram  No.  XIX.  between  ordinates  39  and  117  to  indicate,  in  general,  the  locus  of  hi^ 
tide  levels  at  Grondines,  during  series  of  gaining  and  losing  tides  Nos.  I  and  II  whi 
the  water,  stood  at  an  average  elevation  of  21-10  ft.  at  Vercheres,  we  find  by  actual  sea 
measurement  on  the  said  diagram,  that  the  elevations  of  high  water  of  the  neap  tides 
minimum  amplitude  and  the  springs  of  maximum  amplitude  are,  under  such  circui 
stances  : 

E  30   =13-97  ft. 

"-"'hxo.       for/  .., 

R.,(22-10)  Yi8  =  17-87  ft. 

On  account,  however,  of  the  mean  theoretical  coefficient  of  series  of  tides  Nos.  I.  ai 
II.  being  79*27,  while  the  minimum  serial  coefficient  is  only  about  65,  the  level  of  14 
above  datum  does  not  strictly  represent  the  lowest  elevation  which  wave  summits  mi 
reach  at  neaps  when  the  river  stands  at  elevation  22-10  at  Vercheres. 

According  to  Table  XIY.,  we  have  to  substract  0-70  ft.  from  the  said  height  of  14-i 
to  arrive  at  the  proper  elevation  of  the  summit  or  high  water  of  the  tide  wave  of  mil 
mum  amplitude  at  Grondines. 

Hence:  E,  Jo    =  13-970  -  0-700  =  13-27  ft. 

R.,(22-io)  ^-^^5-3   _  17.870  ft. 

At  the  standard  low  stage  of  the  River  St.  Lawrence,  when  its  surface  is  21*50 
above  datum  at  Vercheres  and  16-0  ft.  over  the  lower  sill  of  old  lock  No.  1,  Lachine  Can 
the  elevations  of  the  summits  of  these  tides  of  minimum  and  maximum  importance  a 
found  to  be  : 

p  30    =13-270 -(22-10 -21-50)  (0-52798)  =  12-953  ft.        .^ 

h.W.,  for  /  ^ 

u.,(2iT)0)  \^T.^   =17-870 -(22-10 -21-50)  (0-71201)  =  17-443  ft. 

Relations  between  tidal  and  fluvial  variations  in  the  water  level   of   the  estuai 
elevations  of  typical  high  and  low  tide  levels,  etc.,  corresponding  to  those  established, 
shown  abovci  in  detail  for  Grondines,  have  been  determined  by  following  similar  metho( 
for  the  oth(!r  tide  stations  below  Champlain;  the  results  arrived  at  in  each  case  i 
giv(m  hereuii<l(3r  in  tabular  form. 
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Kot  with  standing  the  fact  that  the  loci  of  the  summits  and  troughs  of  a  serieioj 
fluvial  undulations  occupy,  as  a  rule,  higher  or  lower  positions,  according  as  the  avei  jf 
coefficient  of  amplitude  corresponding  to  the  said  series  is  greater  or  smaller,  yet  in 
cases  of  the  Graving  Dock,  St.  Nicholas  and  Pointe  Platon — owing  to  exceptional  per 
bations  in  the  normal  successions  of  tide  waves  Nos.  III.  andlV.^ — the  low  water  cuns 
or  loci  of  losing  fluvial  series  No.  IV.,  as  approximately  drawn  on  diagram  Nos,  XJ.. 
XVII.  and  XVIII.  come  to  occupy,  on  the  whole,  more  elevated  positions  than  the  r- 
responding  curves  of  gaining  series  No.  III.,  although  the  tides  forming  this  last  seb 
have  a  greater  importance  than  those  of  No.  IV.,  in  the  ratio  of  68  to  65. 

Again,  during  the  high  water  season,  the  fluvial  discharge,  seldom  if  ever,  remJis 
uniform  sufficiently  long  to  permit  of  the  St.  Lawrence  assuming  a  permanent  or  set  -.d 
condition,  all  the  way,  say  from  Lake  St.  Peter  or  Vercheres,  to  Quebec,  which  gives  he 
to  many  irregular  fluctuations  on  various  stretches  of  the  upper  portion  of  the  estua  . 

For  these  and  other  cognate  reasons.,  it  became  necessary  not  only  to  substituteiiv 
indicated  in  diagrams  Nos.  VI.,  VII.,  VIII.,  and  XVI.,XVIL  and  XVIII.,  for  the  orio  r 
low  water  lines  or  loci  of  the  three  stations  mentioned,  viz.  :  those  of  the  Graving  I)  ; 
St.  Nicholas  and  Pointe  Platon,  amended  ones  more  nearly  in  accord   with  the  alti 
conditions  of  the  estuary,  when  in  a  quasi  permanent   or   settled   state,  over  its  w 
length,  as  regards  the  effects  of  the  fluvial  discharge  on  the  water  level ;  but  als( 
deviate  slightly  from  loci  actually  determined  in  other  cases,  according  to  the  partic,. 
circumstances  under  which  these  curves  were  obtained — the  whole  with  a  view  of  aijv 
ing  at  the  above  proper  values  of  relations  Nos.  8,  9,  1 1  and  1 2  with  the  estuary  in 
settled  or  permanent  condition  referred  to  and  corresponding  rational  water  levels. 

The  results   given  in  the  last  table  I  believe  to  be  as  accurate  as  a  single  y( 
reliable  high  and  low  water  gauging  will  permit  of  arriving  at,  there  is  no  doubt,  1 
ever,  that  more  positive  and  precise  data  would  be  secured  if  complete  series  of  t  al 
observations  and  simultaneous  river  gaugings,  such  as  those  made  in  1887-88,  werenie 
for  several  years  in  succession. 

As  during  the  low  water  season,  the  fresh  water  discharge  remains  often  ne 
uniform  for  a  week  at  a  time  or  even  longer,  the  relative  positions  of  the  high  and 
water  levels  which  obtain  every  year  at  such  time,  will  generally  differ  but  little  fiu 
those  above  determined,  especially  in  calm  weather  and  when  the  moon  is  near  pe 
equator ;  but  the  case  is  very  diff"erent  at  the  high  water  season  or  at  any  other  iw 
when  the  fluvial  discharge  varies  rapidly.  If  the  river  is  rising  the  slopes  will,  of  co  ^t 
be,  on  the  whole,  steeper  and  when  falling  flatter,  than  that  corresponding  to  a  periju 
ent  flow  ;  the  height  of  the  river  at  Vercheres  being  the  same  in  the  three  cases. 

The  figures  in  Table  XV.  indicate,  as  they  should  do,  that  proceeding  from  CI 
plain  down  stream  : 

1.  The  change  of  level  which  takes  place  in  the  estuary  per  foot  of  elevatioi 
depression  of  the  river  at  Vercheres,  decreases  continuously  until,  at  Quebec,  itisredv^ 
to  from  0*18  ft.  to  0-30  ft.,  according  to  the  state  of  the  tide. 

2.  The  tidal  amplitudes  and  ranges  are  affected  less  and  less  by  the  fresh  wie 
discharge  ;  being  reduced  during  a  rise  of  10  ft.  in  the  river  at  Vercheres,  in  rclic 
figures,  by  as  much  as  0*66  of  their  first  values  at  Champlain  and  only  by  0*04  at  Que HJ 

3.  At  high  tide,  the  level  of  the  water  is  invariably  less  affected  by  variatiorjii 
the  fresh  water  discharge,  than  at  low  tide.  1 

4.  The  estuary  may  descend  lower  at  neaps  than  at  springs,  as  far  down  as  say 
Croix,  a  point  between  Pointe  Platon  and  St.  Nicholas  ;  thence  eastward,  at  low  w 
of  spi-irigs  of  maximum  importance,  the  estuary  is  always  drawn  down  to  a  lower  Ij 
than  at  neaps  of  minimum  importance  ;  the  fluvial  discharge  and  height  of  rivf 
Vercheres  being  sup[)osed  to  be  the  same  in  both  cases.  ii 

In  order  to  determine   the  highest  point  to  which  the  tide  water  is  likely  to  f^ 
and  the  lowest  to  which  it  may  fall,   in  ordinary  weather,  during  the  season  of  na|f^ 
tion,  we  have  yet  to  take  into   consideration  the  effects  produced  in  the  estuary  byl 
diurnal  inequalities  of  the  tide  waves.     These  inequalities  are,  as  well  known,  g 
along  the  S(;a-coast  in  the  tides  that  are  due  to  the  attraction  of  the  sun  and  moon  ^h 
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ileclination  of  the  latter  is  a  maximum,  and  the  said  inequalities  disappear  in  those 
lies  which  are  believed  to  be  due  to  the  attractions  of  the  same  heavenly  bodies  when 
le  moon  crosses  the  ecjuator.  It  must  be  remembered  the  particular  tides  here  re- 
'rred  to  are  felt  at  Quebec,  in  common  with  all  others,  forty-eight  hours  after  the  times 
iien  the  said  heavenly  bodies  occupied  the  })ositions  to  which  they  (the  tides)  correspond. 
Some  idea  may  be  formed  of  the  relative  importance  of  the  variations  in  the  water 
,  cl  at  the  various  tide  stations  due  to  this  cause,  by  glancing  over  the  following  list 
if  maximum  inequalities  in  the  high  and  low  water  levels,  as  observed  and  recorded 
'ring  the  low  wat^r  season  of  1887  and  the  high  water  season  of  1888. 


TABLE  XVI. 


Tide  Stations. 


Maximum  diurnal  tidal 

differences  observed  in  high 

water  levels. 


At  low 

stage  of  river 

in  1887. 

(Seri^^sll.) 


it^vis  Graving  Dock . . 

'haudiere 

t.  Nicholas 

'ointe  Platon 

Irondines 

t.  Jean  des  Chaillons 

latiscan 

Jhaniplain 


At  high 

stage  of  river 

in  1888. 


Maximum  diurnal  tidal 

differences  observed  in  low 

water  levels. 


At  high 
stage  of  river 

in  1888. 

(Series  v.,  VI. 

and  VIII.) 


Feet.          I 

4 

356        i 

4 

040 

3 

910 

3 

605 

2 

918 

2 

659 

2 

345 

o 

268 

Feet. 

3-340 
3-260 
3  140 
2-989 
2-420 
1-930 
1-266 
0-960 


At  low 

stage  of  river 

in  1887. 

Series II.,  III. 

and  IV.) 

Feet. 

1 

450        1 

1 

410 

1 

380 

1 

035 

1 

197 

1 

318 

1 

100 

1150 

Feet. 

1-540 
1-400 
1  370 
0-995 
0-500 
0-510 
0-505 
0-550 


The  above  differences  do  not,  however,  represent  the  true  inequalities  in  the  heights 
•f  the  summits  of  tide  waves  of  equal  astronomical  importance  above,  or  the  depths  of 
he  troughs  of  such  undulations  below  a  mean  tide  level  situated  at  a  sensibly  constant 
levation.  They  are  alternately  too  large  or  too  small,  owing  to  (1)  the  variation  in 
aean  importance  of  every  pair  of  consecutive  tides,  (2)  the  rise  or  fall  of  the  mean  tide 
evel  in  passing  from  a  series  of  gaining  to  one  of  losing  tides,  or  vice  versa  ;  such 
lifferences  are  also  often  affected  by  local  disturbances  of  the  normal  or  regular  fiuc- 
uations  of  the  estuary,  more  especially  the  diurnal  low  water  differences. 

The  maximum  corresponding  differences  of  height  in  high  water  and  low  water 
evels  of  series  ISTos.  II.  and  VIII.  of  tides,  observed  in  1887  and  1888,  may  be  assumed 
0  have  the  following  values,  after  being  corrected  so  as  to  eliminate  approximately,  in 
ach  case,  errors  arising  from  the  effects  of  decreasing  or  increasing  astronomical  tides 
»n  the  general  level  of  the  St.  Lawrence,  and  also  for  any  small  errors  due  to  rapid 
Actuations  of  the  river  at  Vercheres,  and  to  local  causes  of  disturbance  of  the  normal 
'vel  of  the  estuary. 
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TABLE  XVII. 


Corrected  maximum 
diurnal  lunar  tidal  inequalities 
i  in  high  water  levels. 


Tide  Stations. 


At  low- 
stage  of  river 
in  October, 

1887. 
(Series  II.) 


Levis  Graving  Dock.  . 

Chaudiere 

St.  Nicholas 

Pointe  Platon.. 

( rrondines 

St.  Jean  des  Chaillons 

Batiscan     

Champlain 


Feet. 

3  80 

3 

3 

3 

2 

2 

1 

1 


At  high 
stage  of  river 

in  May, 

1889. 

(Series  VIII.) 


Feet. 

2-80 
2-76 
2-70 
2-50 
2  10 
1-65 
100 
0-75 


Corrected  maximum 
diurnal  lunar  tidal  inequal 
in  low  water  levels. 


At  low 

stage  of  river 

in  October, 

1887. 
(Series  II. ) 


Feet. 


At  higl 
stage  of  ri 

in  May 
1888. 
(Series  VI 


Feet. 

1-52 
1-45 
1-35 

lie 

0-65 
0  55 
0-45 
0-30 


The  greatest  diurnal  differences  in  the  high  and  low  tide  levels  were  founds 
obtain  generally  from  one  day  ahead  of,  to  one  to  three  days  subsequent  to  the  t:  e 
when  the  moon's  declination  was  a  maximum. 

Being  apprehensive  that  the  differences,  as  above  corrected,  might  prove  to  be 
excessive  estimate  of  the  probable  normal  maximum  diurnal  inequalities  for  ordin 
high  and  low  water  seasons,  viz.,  of  the  tidal  inequalities  disassociated  from  the  eff(/8 
of  high  winds  at  sea,  sudden  changes  in  the  atmospheric  pressure,  and  irregular  k 
variations  in  the  fresh  water  supply,  I  computed  also  the  average  of  the  difteren 
which  obtained  every  day  at  each  station,  during  four  consecutive  series  of  gaining  { 
so  as  to  take  in  a  whole  lunar  month  in  each  season. 

This  permitted  of  dispensing  altogether  with  the  corrections  otherwise  requirec 
above  described,  as  the  excesses  in  the  observed  differences  of  height  between  the  to 
wave  summits  and  the  two  wave  troughs  of  a  tide  day,  respectively,  over  the  correspol 
ing  tidal  inequalities  solely  due  to  astronomical  causes  which  arise  from  a  varying  nn  r 
tide  level,  the  continuous  gradual  increase  or  decrease  of  the  mean  theoretical  importa  e 
of  the  tides  and  changes  in  the  fresh  water  discharge,  may  be  considered  to  be  ab 
balanced  by  corresponding  deficiencies  ;   these  average  differences  are  as  follows  : — 

TABLE  XYIII. 


losing  tides 


Average 
diurnal  differences 

observed  in 
high  water  levels. 

Average 
diurnal  difference-* 

observed  in 
low  water  levels. 

Tide  Stations. 

At 
low  stage  of 

river 

during  lunar 

montli, 

Oct.   12  to 

Nov.  10, 

1887. 

At 
high  stage  of 

river 

during  lunar 

month. 

May  5  to 

June  3, 

,  1888. 

At 
low  stage  of 

river 

during  lunar 

month, 

Oct.  12  to 

Nov.  10, 

1887. 

Ac 

high  stag 

river 

during  1' 

montl 

May  5 

June ; 

1888. 

Levis  (Jraving  Dock..     

Chandierc 

Feet. 
1-637 
1  416 
1  -  290 
1-234 
1  014 
0-802 
0-710 
0-649 

Feet. 
1-701 
1-642 
1-581 
1-546 
1127 
0-910 
0-506 
0-390 

Feet. 
0-460 
0  455 
0-440 
0-403 
0-330 
0-271 
0  214 
0-312 

Feet. 
0-4^ 
O'M 
0-34 
0  2;i 

o-i< 

OKj 
OK 
OIJ 

St.  Nicholas 

Pointi-   riaton 

(iroiiditH'K 

St.  .Jean  des  Chaillons 

BatiscAU     ...    .    

Champlain    
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It  is  evident  from-  these  figures  that  most  of  the  amended  maxin 


[lifFerences  are 


iuch  in  excess  of  double  the  average  observed  ones,  and,  perhaps,  rathei-  on  the  large 
;de  than  otherwise.  But  as  these  maximum  inequalities  obtained  in  the  fall  of  1 887  and 
iftspringof  1888  under  apparently  no  extraordinary  circumstances,  it  is  not  improbable 
hat  equally  large  dilierences  may  obtain  in  any  year  at  the  low  and  high  stages  of  the 
iver,  respectively  21*50  and  36*32  ft.  above  datum  at  Vercheres.  I  have,  therefore, 
Dncluded,  in  order  to  be  on  the  safe  side,  to  place  the  water  line  for  the  reduction  of 
)Undings,  lower  at  each  station  than  the  mean  low  tide  level  corresponding  to  the 
)we8t  neaps — or  that  of  the  highest  springs  where  these  descend  below  the  neaps — 
y  one-half  the  corresponding  corrected  maximum  diurnal  inequalities  as  above  de- 
uced from  the  low  water  gaugings  of  1887,  instead  of  only  by  a  depth  equal  to  the 
verage  diurnal  inequality. 

By  substracting  one-half  the  amended    maximum  low  water  inequalities  from  ele- 


iitions : 


K 


for 


for  118  of  the  mean  low  water  levels  at  lowest 


and  JBjl.w. 
r.,  {21-50)  r.,  {21-50) 

eaps  and  highest  springs  with  the  river  at  21-50  ft.  above  datum  at  Vercheres,  we  find 


lie  lowest  elevations  :   "i 


T. 


T. 


L.w.  for  30  and     ^l.w.  for    n'g  to  which  the  estuary 

r.,  {zl.oO)  r.,  {2r50) 

lay  descend  at  each  station  below  Three  Rivers,  under  the  ordinary  conditions  of   wind 
nd  weather  described  to  be  as  follows  : — 


TABLE  XIX. 


L.W.  for  /I  ^^ 
.{n-50)(.    T. 
^118' 


Levis 

Graving 

Dock. 

St. 
Nicholas. 

Pointe 
Platon. 

Feet 
above 
datum. 

Feet 
above 
datum. 

Feet 

above 

datum. 

i 

-  0  147 

—  1-G68 

+  0-404 
-0-545 

1  919 
2-919 

Grondi 


Feet 
above 
datum,    i    datum. 


Feet 
above 


St.  Jean 

Des- 
chaillons. 


Batiscan. 


Cham- 
plain. 


Feet 
above 
datum. 


6-438 
8  036 


! 
8  828  I       12-522 

i 
10-628  !       13-946 


13-634 
15  026 


Taking  the  diurnal  inequalities  observed  in  1887  and  1888  at  the  gauging  stations 
'bove  Three  Rivers,  as  a  basis  of  computation,  the  maximum  diurnal  inequalities  in  the 
levations  of  the  low  tide  levels  during  the  low  water  season  at  the  said  stations  have 
)een  estimated  as  shown  hereunder,  and  the  corresponding  elevations  of  the  lowest 
\ater  at  minimum  neaps  (30)  and  maximum  springs  (118),  with  the  river  surface  16 -Oft. 
•ver  sill  old  lock  No.  1,  Lachine  Canal,  or  27-54  ft.  above  datum  at  the  said  lock  in  both 
ases,  viz.  : 


r.,  {^1-50) 
letcrmined. 


for 


and 


r.,  {£1-50) 


for 


T. 

118 


have     also    been    approximately 


(See  Table  XX.) 


[1891] 


149 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  m 


TABLE  XX. 


Estimated 

Elevation  of 

excess  of  the 

mean  low  -water, 

mean  weekly  ele- 

based on 

vation  of  the 

Estimated 

Elevation 
of  minimum  k 

the  general  river 

river,  produced 

fall  from  mean 

level  that 

by  a  series 

low  to  minimum 

obtains  with 

of  tides  of  maxi- 

low water 

water  at 

series  of  tides  of 

mum  mean 

level,  owing  to 

minimum    nea 
(30)  and 
maximum 

average 

importance    (say 

diurnal  and  serial 

Localities,  etc. 

importance 

85)  over  the 

tidal 

springs  (118) 

corresponding 

level  that  obtains 

inequalities. 

say  to  co-efficient 

with  tides 

(65). 

of    average    im- 

portance (65). 

.   __        i 

Feet  above 
datum. 

Feet. 

Feet. 

Feet  above 
datum. 

T. 

16-31 

0;50 

=  16  06 

Three  Rivers... e         for  ^^  ^  ~  "  ' 

^ 

{2ro0)    ^ns"-- 

16-86 

+  0-80 

0-50 

=  17-41 

T. 

16-39 

0-44 

=  1617 

Port  St. Francis,  p         .  ^  /  30  "  " '  • 
{21-50)     Vl8-  •  •  • 

16-91 

+  0-75 

0-44 
2 

=  17-44 

T. 

19  00 

0-30 

=  18-85 

'"^o^^i e,    for/^^     ■ 

^.  ?('.       \  T. 

19-68 

+  055 

0-30 
2 

=  20-08 

T. 

19-97 

0-26 

=  19-84 

Contrecoeur p         .      ^  30  ~  •    • 

^lwJ''\   T 

20-54 

+  0-45 

2 

=20-8& 

T.  _ 

21-50 
21-90 

0-16 
2 

.  0-16 

=21  42 

=  22-17 

Vercheres p         f^„/^  30  ~  "    • 

(^i-5r>)  ^118-- •• 

+  0-35 

T. 

25-20 

0-04 

=  2518 

L"^»fe'"^^"' e,    for/^??    ■■■ 

(^i-50)     \ll8~  ■  •  • 

25-40 

+  0-20 

004 
2 

=  25-58 

T. 

27-54 
27-64 

0-00 
2 

0-02 
2 

=27-54 

=27 -73 

.     ■     1 

*Montrcal p,         ,       ^  SO  ~  '    ■ 

{21-50)     Ml8---- 

+  0-10 

*  Foot  of  Lachine  Canal. 

The  highest  levels  that  car 

1  be  counted  on  being  reached 

at  high  water  at  the  gaugii^ 

stations  for  floating  off  vessels 

that  are  aground,  etc. :  and  t 

le  lowest  elevations  to  whic 

the  water  must  rise  and  belc 

w  which,  therefore,  the  bed 

of  the  estuary  is  never  lei 

uncovei-ed  at  hi<^h  tide,  when 

the  river  is  at  the  normal  low 

stage,  21-50  ft.  above  datu^ 

at  Vercheres  and  16-0  ft.  nearl 

y  over  the  sill  of  old  lock  No. 

1,  Lachine  Canal,  are  arrive 

at  by  adding  one-half  the  corre 

sted  maximum  high  water  diui 

■nal  inequality  at  each  statior 
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per  table  XVII.,  to  the  coiTesponding  value  of-*^^-"'-  for   lis    as  pet- (4.'i)  Talkie 

r.,  (/^/  oU) 


0.  XV.,  and  deducting  the  said  siini-ineciuality  from      *^/«.w.      .         for  30  ;    the    i-esults 

r.,  {2 1 '50) 

ing  as  follows  : — 

TABLE  XXI. 


for/ 


AilW) 


semi-ineq; 


\ll8  "^  semi-ineq  = . , 


Levis 

Graving 

Dock. 


Feet 

above 

datum. 


8-374 
19195 


St. 
Nicholas. 


Feet 
above 
datum. 


8-926 
19-002 


Pointe 
Platon. 


Feet 
above 
datum. 


10-720 
18-891 


Grondines 


Feet 
above 
datum. 


11-703 
18-69.3 


St.  Jean 

des 
Chaillons. 


Batiscan. 


Cham- 
plain. 


Feet  Feet  Feet 

above  above         above 

datum.        datum.      datum. 


12-25.5 
18-695 


13-251 
18-951 


13-863 
19-312 


With  a  view  of  arriving  at  the  absolute  maximum  and  minimum  elevations  of  the 
ciiary,  at  high  and  low  tide  respectively,  there  remain  yet  to  be  determined  the 
eatest  possible  deviations  from  the  mean  elevations  of  the  normal  low  and  high  tide 
vels,  which  are  due  to  diurnal  inequalities  in  the  tides,  the  effects  of  persistent  high 
jsterly  and  westerly  winds  and  changes  in  the  atmospheric  pressure.  These  effects 
jive  to  be  considered  jointly  in  connection  with  the  diurnal  tidal  inequalities,  there 
ping  no  means,  with  the  data  available,  as  far  as  I  can  make  out,  for  disassociating  one 
,  nd  of  disturbance  from  the  other,  or  either  from  the  diurnal  tidal  inequalities  which 
-ise  from  the  inclination  of  the  plane  of  the  moon's  orbit  to  the  celestial  equator. 

The  following  is  a  list  of  the  greatest  diurnal  differences  which  obtained  at  Quebec 
ader  varying  conditions  in  1876  and  1882,  according  to  the  tide  gauge  registers  which 
ere  kept  under  my  direction  during  the  said  years  : — 
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TABLE  XXII. 

Dates. 

Elevations  of  con- 
secutive high-tide 
levels. 

oV. 

II 

IN 
III 

Elevations  of  con- 
secutive low-tide 
levels. 

Diurnal  differences 
between  low-tide 
levels. 

Remarks. 

1870. 

Feet 
above 
datum. 

Feet. 

Feet 
above 
datum. 

Feet. 

Feb.  25 

rio-90 
Ueid 

5-20 

-100 

-4 -80*' 

"S'Sb   - 
J 

Estuary  depressed  at  Quebec  to -480  ft.,  the  lowest  level 
record,  viz.,  one  day  previous  to  moon  crossing  equat 
after  three  days  of  persistent  heavy  westerly  gales  ;  mc 
full  February  25  ;  maximum  flood  range  of  20  90  ft.  ( 
served  in  1870.      Tidal  importance  corresponding  to 
efficient  81. 

March?  3.... 

J15-70 

Ub-5o' 

■5-20' 

-0-90 
'-0-30  " 

"b-oo^ 

At  quadrature,  moon  having  entered  second  quarter  F( 
ruary  3,  viz.,  one  day  previous  to  her  declination  attaini 
a  maximum.     Westerly  winds,  February  2  to  4. 

March  7 . . . 

J13-30 
lis -70' 

5-40 

1-60 

-i'sb" 

"2-90  I 

After  two  days'  high  easterly  winds.  Moon  three-quart 
full,  and  about  half-way  back  northward  to  equator.  M; 
imum  ebb  observed  in  1876  =  20 '00  ft. 

March  18-19 

risoo 
Vb  ib" 

"5-90 

2  50 

"om" 

"i'eb  - 

During  north-westerly  storm,  about  1|  days  after  moon  ( 
tered  last  quarter,  her  declination  being  28°  to  27"  sou 
and  near  a  maximum.  Minimum  flood  range  observed 
1876  =  8  10  ft. 

March  :20-21 

rii-20 
Ug'so' 

"5-30' 

010 
"3"9b" 

**3-80  I 

During  north-easterly  storm  within  four  days  of  new  mo( 
and  three  days  previous  to  her  passage  to  the  north  of  t 
equator.  Declination  22°  to  20°  south.  Minimum  e 
range  observed  in  1876=7 '30  ft. 

March  22  33 

J14G0 

li2-2b' 

■2-50' 

2-80 
"-b'20" 

'3-bb  I 

High  westerly  winds,  March  22  and  23,  after  a  succession 
easterly  gales.  Moon's  declination  from  12°  to  10°  sou 
New  moon,  March  25. 

March  30... 

J 18  10 
ll3-4b' 

■4  70 

080 

-b'.7b' 

:>-l 

After  two  days'  westerly  winds  ;  moon's  north  declinati 
a  maximum,  March  31.     First  quarter  Ife  April  1. 

April  ^1 

riG.40 

lib-9b' 

h'ho' 

-0-70 

'*b'7b" 

"'i'4bl 

Fine  weather ;  J^  April  1.  Moon  s  north  declination  ^\ 
a  maximum  on  March  31. 

1882. 

Jun»-  4 

n4-80 

il8'30" 

'3-50 

110 
"246"  ■ 

'i-bol 

Three  days  after  full  moon,  and  two  after  moon's  declii 
tion  was  a  minimum  ;  strong  north-easterly  wind  blowii 

Nov.  1 

no- 00 
(iaoo 

4  00 

1-40 

""o'3b" 

i'io  I 

Moon's  declination  a  maximum,  October  29  ;  full  moc 
October  20.     High  westerly  winds. 

Nov.  13-14.. 

JlSlO 
U2'70* 

5-40 

2  20 

bob' 

2-20  [ 

North-easterly  storm,  November  11  to  14.  New  moon,  Nt 
ember  10  ;  her  declination  a  maximum,  November  13. 

N(.v.  2r)-2().. 

ris-.V) 

U4  4b" 

4i5 

1-20 
-020 

■■i-4bl 

North-westerly  gale  ;  new  moon,  November  24  ;  her  declin 
tion  a  maximum,  November  26. 

It  appears  from  the  above  list  of  large  observed  diurnal  inequalities — 1.  That  tl 
difference  of  elevation  which  may  obtain  between  two  consecutive  wave  summits  ^ 
troughs,  on  account  of  liigh  winds  blowing  persistently  up  or  down  the  estuary,  chang 
in  ilie  atmosplioric  })ressui'e  and  perturbations  in  the  Atlantic  waves,  are  of  mu( 
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reater  importance  than  tliose  due  to  the  varying  attraction  of  the  moon  from  morning 
)  evening  and  vice  versa,  when  she  is  at  her  greatest  distance  nortli  or  soutli  of  tlie 
luator,  that  is  to  say,  when  her  declination  is  a  maxinmm.  2.  Tliat  the  high  tide 
■vels  are  raised  by  easterly  gales  and  depi-essed  by  westerly  ones  to  a  much  gi-eater 
vtent  than  the  low  tide  levels,  the  maximum  daily  difference  which  obtained  while  the 
inner  were  blowing,  being  inclusive  of  tidal  inec^ualities,  5-90  ft.  and  with  the  latter 
•80  ft 

It  is  true  these,  the  greater  of  the  total  diui-nal  inequalities  here  referred  to,  were 
bserved  duringthe  winter  months  of  1876  ;  but  we  shall  see  presently  that  on  5th  and 
th  November,  1884,  the  summit  of  the  fluvial  wave  was  elevated  even  more  above  its 
ormal  height  by  a  north-easterly  storm  than  it  was"  raised  or  depressed  respectively  by 
16  most  violent  and  persistent  easterly  or  westerly  winds  experienced  at  Quebec,  during 
16  winter  season  of  1876.  Furthermore,  the  trough  of  the  fluvial  undulation  was  also 
epressed  considerably  below  its  normal  level  on  Wednesday,  the  7th  of  November,  1877, 
et  not  so  much  as  on  Friday,  the  25th  of  February,  1876. 

Being  unable  to  deduce  directly  from  the  data  available  the  diurnal  inequalities 
hich  actually  obtained  in  either  the  elevations  of  the  high  or  those  of  the  low  water 
larks  of  the  dates  last  mentioned,  I  estimated  the  effects  of  the  storms,  etc.  :  on  the 
ormal  high  and  low  water  levels,  as  explained  hereunder. 

On  the  7th  of  September,  1881,  I  was  informed  by  the  late  Woodford  Pilkington, 
Isq.,  M. I.e. E.,  who  was  then  resident  engineer  of  the  new  Quebec  Harbour  improvements 
lid  Levis  Graving  Dock,  that  the  lowest  water  observed  by  him  at  Quebec  occurred  on 
Wednesday  7th  November,  1877,  when  the  estuary  sank  at  low  tide  to  2  ft.  2  in.,  or  say 
18  ft.  below  the  0  of  the  Quebec  Harbour  Commissioners'  gauge  on  the  south-east  side 
i  their  Pointe-a-Carcy  wharf,  which  corresponds  to  an  elevation  of  (2-18  -f  0-02)  =  2-20 
;.  below  datum.  This  great  depression  of  the  St.  Lawrence  estuary  was  caused  by  a 
pring  tide  wave  accompanied  by  fresh  south-westerly  winds,  the  importance  of  which 
jrresponds  to  a  theoretical  tidal  coefficient  of  94,  viz. :  one  day  previous  to  the  moon's  S. 
ecHnation  reaching  a  maximum  value  equal  to  27°  50'  26",  and  two  days  after  new  moon, 
jhile  the  river  stood  at  Sorel  about  20ft.-2in.  over  the  zero  of  the  Montreal  Harbour  Com- 
lissioners'  gauge  of  the  same  place.  This  height  of  20ft.-2in.  corresponds  to  an  elevation 
t' (20-166 -h005)  =  20-216  ft,  or  say  20-2  ft.  above  datum,  being  (20-20  -  18-35)  =  1-85 
:.  above  the  extreme  low  stage  of  the  river  when  its  surface  stands  20-85  ft.  above 
atum  at  Vercheres  and  15-5  ft.  over  the  sill  of  lock  No.  1  at  the  foot  of  the  Lachine 
'anal,  and  (20-20  -  19-00)  =1-2  ft.  above  the  standard  low  water  which  corresponds  to 
river  surface,  21-50  ft.  above  datum  at  Vercheres  and  16-0  ft.  over  the  lock  sill  just 
lentioned. 

As  no  tidal  observations  were,  made  by  Mr.  Pilkington  at  night,  the  very  low  water 
ivel  observed  by  him,  Wednesday,  7th  November,  1877,  probably  obtained,  say  at  about 
•  10  p.m.  and  the  succeeding  high  water  in  the  vicinity  of  8  p.m.  We  know  moreover, 
liat  in  October  and  November  the  most  important  spring  floods  take  place  in  the  after- 
oon  or  evening,  that  is  to  say,  in  normal  conditions  as  regards  wind  and  weather,  the 
stuary  rises  to  a  greater  elevation  in  tlhe  evening  at  high  water  springs  than  it  does  in 
iie  forenoon.  Under  ordinary  circumstances  the  elevation  of  the  8  o'clock  p.m.  high 
ater  would  therefore  have  been  greater  than  the  elevation  of  the  7.30  a.m.  high  water 
u  7th  November,  1877.  Now  the  depth  of  the  fluvial  wave  trough  below  the  mean 
i^vel  of  the  estuary  is  always,  in  a  measure,  proportional  to  the  height  of  the  tidal  intum- 
scence  which  immediately  precedes  it  above  the  same  level,  hence  the  elevation  of  the 
pw  water  of  3.10  p.m.  in  question  must  have  been  greater  than  that  of  either  of  the  ad- 
jicent  low  tide  levels,  viz.  :  by  about  0-4  ft.  or  0-5  ft.  ;  judging  by  the  inequalities  of 
3me  tides  that  were  observed  during  October  and  November,  1887,  when  the  weather 
as  comparatively  calm  and  the  position  of  the  moon,  in  reference  to  the  equator,  some- 
hat  similar  to  that  occupied  by  her,  7th  November,  1877. 

The  elevation  of  one  or  the  other  of  the  low  tide  levels  last  mentioned,  viz.  :  the 
)west  that  obtained  at  new  moon  in  November  1877,  was  therefore  probably  as  low  as 
-  (L-2  +  0-4)  =  —  2-6  ft.  if  not  lower  ;  the  river  surface  being  20-2  ft.  above  datum 
t  Sorel,  and  22-7  ft.  at  Vercheres.  i 
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Again,  according  to  the  approximate  rectilinear  locus  a  D  of  low  tide  levels  show 
on  diagram  No.  XVI.,  the  trough  of  a  94  tide  descends  to  nearly — 0*60  ft.  with  a  fluvif 
discharge  corresponding  to  an  average  water  level  of  21 '80  at  Yercheres,  and  according  t 
relation  (17)  page  132,  a  variation  of  1  foot  in  this  level  at  the  ordinary  low  fall  stage  c 
the  St.  Lawrence,  produces  a  corresponding  change  of  about  0-27  ft.  in  the  low  tide  lev( 
at  Quebec.  Hence,  for  a  river  level  of  22*7  ft.  at  Vercheres  the  elevation  of  the  normi 
mean  low  water  level  of  7th  November,  1877,  at  Quebec,  is  found  to  to  be  equal  to :  - 
(0-60  ft.  — 0-24  ft.)  =  —0-36  ft. ;  and  allowing  0-42  ft.  for  the  diurnal  lunar  i 
equality,  —  0-57  ft.  is  arrived  at  for  the  elevation  of  the  deepest  and  —  0*15  ft.  belo^ 
datum  for  that  of  the  shallowest  trough  of  the  waves  propagated  up  the  St.  Lawrenq 
past  Quebec,  on  the  date  mentioned,  whence  the  lowering  of  the  estuary  on  this  day  J 
low  tide,  directly  attributable  to  the  prevalence  of  westerly  winds,  is  deduced  to  be 
(2-2  — 0-15)  =2-05  ft. 

I  am  not  in  a  position  to  determine  in  a  similar  manner,  the  effects  of  high  wine 
on  the  low  tide  level  of  the  estuary  at  the  low  stage  of  the  river  in  the  fall,  at  point 
above  Quebec.  I  believe,  however,  we  may  assume,  in  the  absence  of  more  precise  h 
formation  and  without  risk  of  erring  very  much  either  way,  that  the  total  depression  ( 
the  trough  of  the  mean  fluvial  wave  and  the  total  elevation  of  the  crest  of  the  latter  du 
to  diurnal  lunar  tidal  inequalities,  high  winds  and  changes  in  the  pressure  of  the  atmoi 
phere  combined,  vary  from  one  station  to  another,  approximately  in  the  same  respectiv 
ratios,  as  the  corrected  maximum  diurnal  differences  which  have  been  deduced  for  th 
same  stations,  from  the  series  of  tidal  observations  made  during  the  low  water  season 
1887  and  during  the  high  water  season  of  1888.     {See  Table  XVII.  of  this  report.) 

Judging  by  several  years  of  meteorological  records  I  have  examined,  it  does  not  a] 
pear  unreasonable  to  suppose  that  westerly  gales  nearly  as  severe  as  that  exper 
enced  in  November,  1877,  might  prevail  in  the  Lower  St.  Lawrence  about  the  time  ( 
neaps  as  well  as  at  the  time  of  spring  tides  during  the  low  water  season.  Hence,  th 
same  as  for  the  locus  of  the  lowest  troughs  of  the  undulations  propagated  up  the 
Lawrence  when  the  stream  is  in  a  normal  state  wdth  a  minimum  discharge,  the  watt 
line  of  absolute  minimum  elevation  will  obtain  : 

{a.)  From  Quebec  up  to  a  point  beyond  St.  Nicholas  and  east  of  Pointe  Platon 
the  event  of  a  spring  tide  corresponding  to  maximum  theoretical  coefficient  118  an 
accompanied  by  violent  gales  occurring,  say  towards  the  end  of  October  (as  in  Octobe; 
1887),  about  two  days  after  the  moon's  declination  is  a  maximum;  the  river  prope| 
being  at  the  extreme  low  stage  when  the  water  surface  is  20-85  ft.  above  datum  ^ 
Vercheres. 

{b.)  At  all  places  to  the  westward  of  the  point  in  the  vicinity  of  Pointe  Platon  juj 
referred  to,  in  the  event  of  a  neap  tide  corresponding  to  minimum  theoretical  coefficieij 
30  and  accompanied  by  heavy  westerly  gales,  occurring  also  in  the  fall  of  the  year,  son^ 
two  days  after  the  moon's  declination  is  a  maximum  ;  the  river  being  at  the  minimuij 
elevation  of  20*85  ft.  at  Vercheres,  which,  as  already  stated,  corresponds  to  elevatioj 
18-35  ft.  at  Sorel,  and  to  a  depth  of  15-4  ft.  on  the  sill  of  old  lock  No.  1,  foot  of  Lachirj 
Canal. 

T. 
E     •  ^30 

The  probable  absolute    minimum  elevation        "^^"/J,T;^    for        and     of    the    wat( 

r.,  {20.85)  ^     ^ 

^118  J 

]ev(!l  of  th(i  estuary  at  each  station  up  to  Three  Rivers,  corresponding  to  minimum  neaj 
and  inaxirnum  springs,  has  been  computed  on  the  above  basis,  as  shown  hereunder,  wit 
the  aid  of  tlu;  elevations  of  mean  low  tide,  for  a  mean  fjuvial  level  of  20-85  ft.  at  Ve 
chores  at  neaps  of  30  and  springs  118  previously  established,  viz.  : 
'I'. 


30 


^  r'  (^osi)      ^*"'  ^  '^^^^^       '^^  V^^^  relation   No.  (31)  page  136    and  by  using  the   co| 

\^     T. 
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cted  maximum  lunar  diunial  inequalities  contained  in  Ta})le  No.  XVIJ.  in  connection 
ith  neaps  as  well  as  spiings. 

For  determining  the  absolute  minimum  elevation  at  Three  Rivers  and  stations  to 
e  westward,  the  data  contained  in  Table  XX.  were  directly  utilized. 


TABLE  XXIII. 


T. 

1  vis  Graving-*-^  min.  1.  w.  for  / 
'Dock.  r.,  (20-85)        \,  ^^.^ 


0-473    — 
-1096    — 


1-55    2-05  X   1-55 

2    "^         1-55 
1-55    205   X   1-55 
~2    "^         1-55 


Feet 
above  datiim. 

=  —    2-357 
=  —    3-929 


Nicholas ..  I-^  min.  1.  w,  for-^ 
r.,  (20-85) 


T. 

30  =       0 


118 


T. 

inte  Platon.I-^  min.  1.  w.  for  <; 

r.,  (20-85)        \J- 


ondinCs , 


I-^  min.  1.  w,  for/ 

/•.,  (20-85) 


^  118 


Jean    desl-'  min.  1.  w.  for/ 


phaillons 


T. 

^  30 


tiscan. 


(20-85) 


,  ^  min.  1.  w.  for 

r.,  (20-85) 


^118 


=       2 
=       3 

=       6 


T. 

yi  30 

^118 


897 
240 

128 
081 

277 
861 

575 
376 


684    - 


1-40  2-05  X  1-40 
2    '^         1-55 

1-40  205  X  ]-40 
2    ^         1-55 


r20  205  X  1-20 
2    ^         1-55 

1  20  ^  205  X  1-20 
2    ^         1-55 


0-90  205  X  0-90 
2  1  ■  55 

0-90  205  X  0-90 
2    ^         1-55 


0-80  205  X  0-80 
2    ^         1-55 

080  2-05  X  0-80 
2    ^         1-55 


0  73    205   X   0-73 

2    ^         1-55 
0-73    205   X   0-73 


=  —    1-664 
=  —    2-791 

=  —    0059 
=  +    0-894 

=  +    4-637 
==  H     6-221 

=  +    7  117 
=  +    8-917 

=  +  10-878 
=  +  12-353 


ainplain 


.  -^  rain.  1.  w.  for 
r.,  (20-85) 


T. 

^  30 
^118 


13-300 
14-718 


070  205  X  070 
2    "^         1-55 

0  70  205  X  070 
2    ^         1.55 


=  +  12025 
=  +  13-443 


T. 

meet's  Land-Cj  min.  1.  w.  for/^ 
ng,  Three      n,  (20  85)       \t 
Rivets.  ^^^ 


rt  St.  Fran 
^is. 


Irel. 


T. 

■-^  min.  1.  w.  for  ^ 

r.,  (20-85)        \^^T.^ 


E      •      1         .      /   30 

.-*^  min.  1.  w.  for/ 


r.,  (20-85) 


^118 


I'litrecoeur..  .-t^  min.  1.  w.  for 

r.,  (20-85)        "\ 


T. 

^  30 

T. 

118 


=  16-060 

=  17-410 

=  16170  — 

=  17-440  — 

=  18-850  — 

=  20080  — 

=  19-840  — 

=  24-860  — 


(21-50 
(21-50 


205x0-501 
20-85=0-65)  + 155       / 

2-05x0-50 


20-85  =  0-65)  + 
0-65  +  205   x   0-44 


1-55 


+  14  749 
}=  +  16099 


155 
0-65  +  205   X   0-44 


1-55 

065  +  205   X   0-30 

155 
0-65  +  205   X   0-30 


155 
0-65  +  205   X   0-26 


1*55 

0-65  +  2-05   X   0  26 
155 


=  +  14-938 

=  +  16-208 

=  +  17-803 

=  +  19033 

=  +  18-846 

=  +  19-866 
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TABLE  XXni.^Continued. 

Feet 
above  datum. 

T-  oi   .OA  0-65  +  205   X   0-16 

T^  ^30=  21-420    —  — — =+20-558 

Verchere.s -^  min.  1.  w.  for  /  n-er  ,  o-ak        n-ir 

r.,  (20-85)         \4,To=  22-170    -    0  65  +  2  05   x   0  lb     ^+21-308 
118  1-56 

„,  0-65  +  2-05   X   004 

-p  /7  30  =  25-180    -  1-55 =  +  24480 

Longueuil....-'^min.  1.  w.  for  0-65  +  2  05x0-04 

n,  (20-85)       ^^llg=  25-580    —  ^^ =+24-880 

T  0-58  +  2-05   X   0-00 

-rp  77  30  =  27-540    —  1:55 =  +  26-960 

Montreal,  foot  J^  min.  1.  w.  for  /  0  58 +  205   x   0  00 

of     Lachine      r.,  (20  85)         \  .T"   =  27  740    -  ^ ~^- =+27  160 

Canal.  ^^  1  ''^ 

The  highest  tides  that  have  ascended  the  St.  Lawrence,  within  the  recollection 
the  oldest  inhabitants  of  Quebec  city,  are  the  evening  tide  of  Wednesday,  5th  Nove: 
ber,  1884,  and  that  of  the  following  morning.  These  tides  corresponded  to  the  syzy^ 
of  3rd  November  at  full  moon,  when  she  was  from  13°  to  16°  north  of  the  equator;  h 
declination  being  thus  within  5|°  to  2J°  of  its  nearest  maximum,  viz.  :  18°  -  25',  whi 
she  reached  on  Thursday,  6th  November,  at  about  11  a.m.  Moreover,  the  evening  ti( 
of  5th  November  was  the  most  important  of  the  two  tides  in  question,  having  for  the 
retical  coefficient  108,  and  the  depth  on  the  sill  of  old  lock  No.  1,  Lachine  Canal,  w 
17"6  ft.,  which  corresponds  to  a  river  level  of  23-25  ft.  nearly  above  datum  at  Verphen 

In  telegraphic  despatches  dated  Father  Point  and  River  du  Loup  (Fraserville),  5 
November,  and  which  were  published  in  the  "  Quebec  Morning  Chronicle,"  6th  Novei 
ber,  1884,  it  is  stated  that  this  storm  was  considered  to  be  the  worst  that  visited  t 
Lower  St.  Lawrence  ■  during  the  past  40  years,  and  that  it  caused  much  damage 
both  public  and  private  property  in  that  part  of  the  Dominion.  In  the  town  of  Rii 
ouski  and  vicinity  many  houses,  barns,  stables  and  wharves  were  damaged  ;  some  bui] 
ings  being  driven  out  to  sea  with  their  contents.  Total  loss  estimated  at  no  less  th 
from  $25,000  to  $30,000.  (See  appendix  No.  16,  extracts  from  "  Quebec  Mornii 
Chronicle  "  of  6th  November,  1884.) 

The  following  additional  particulars  appeared  in  the  paper  just  named,  on  Frid 
7th  November,  1884,  under  the  heading  of  "  The  Great  Storm." 

"  The  tides  were  driven  up  the  St.  Lawrence  estuary  by  a  violent  snow  storm  frd 
"  the  eastward  which  lasted  between  two  and  three  days,  lashing  the  waves  into  fui 
*'  The  water  in  the  river  was  raised  several  feet  higher  than  during  the  high  tides  e 
"  perienced  in  1883  ;  in  fact  it  is  generally  conceded  that  such  high  tides  have  not  be 
"  seen  at  Quebec  for  half  a  century  previously.  Much  damage  was  done  to  property 
^'  the  lower  portions  of  tihe  city  and  also  some  in  surrounding  villages. 

"  Dalhousie  street  was  so  much  flooded  that  the  traffic  had  to  be  carried  on  by  sk 
"  and  in  some  places  the  water  came  up  to  St.  Peter  street.     Champlain  and  Finl 
"  market-places  were  both  under  water,  and  all  the  warehouses  in  the  immediate  vicin" 
"  were  more  or  less  flooded. 

"  The  St.  Lawrence  washed  over  all  the  wharves  both  on  Dalhousie  and  St.  -Al 
"  drew's  streets  and  the  St.  Charles  overflowed  its  banks  ;  very  considerably  floodi 
"  not  only  the  village  of  Hedleyville  ;  but  also  some  of  the  low  streets  of  St.  Rochs. 

"  At  Levis  a  number  af  stores  near  the  river  were  similarly  flooded  and  a  quant 
"  of  property  was  swept  from  the  wharves  ;  a  portion  of  the  Intercolonial  Ry.  wh; 
"  was  also  submerged  and  damaged." 

"  At  South  Quebec,  it  has  l)een  estimated  that  the  evening  tide  of  5th  Novem 
"sui-passed  by  two  feet  the  very  high  spring  tides  of  1883,  which  caused  heavy  damaj 
"  to  the   Grand  Trunk  Railway  freight  sheds,  etc. 

"  Many  steamers  and  schooners  had  to  run  into  Cap  Rouge  for  shelter:  part 
"this  village  was  inundated,  the  water  having,  it  is  stated,  risen  four  feet  above  ordina 
"spring  tide  high  water  mark." 
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Some  marks  were  pointed  out  to  me  by  four  different  persons  on  Cliamphiin  and 
:<'iulay  market-places,  Quebec,  and  at  St.  Nicholas,  indicating  tlie  highest  levels  reached 
)y  the  tides  in  question. 

These  marks  were  all  levelled  to  and  their  elevations  calculated  ;  but  the  results 
lo  not  turn  out  to  be  as  concordant  as  might  be  desired.  The  elevations  range  from 
U'82  ft.  at  St.  Nicholas  up  to  24-14  ft.  above  datum  at  Quebec,  and  it  looks  as  if  in 
;ome  cases  the  morning  high  water  mark  of  6th  November  was  indicated,  and  in  others 
hat  of  the  preceding  tide,  viz. :  the  evening  tide  of  5th  November. 

In  any  case  I  think  the  elevation,  24-14  ft.,  of  a  point  on  the  floor  of  Mr.  Louis 
3ourget's  grocery,  on  Finlay  market  square,  at  the  corner  of  Laplace  street,  up  to 
vhich,  I  was  informed  by  Mr.  J.-Bte.  Caron,  head  clerk,  the  water  rose  in  November, 
884  ;  having  been  observed  by  himself  through  a  knot  hole  in  the  flooring,  may 
)e  accepted  as  a  reliable  and  correct  indication  of  the  height  actually  reached  by 
)y  the  evening  tide  of  5th  November,  1884. 

According  to  the  locus  AB  of  the  normal  mean  high  water  levels  of  series  of  gaining 
des  No.  VII.,  observed  at  Quebec  in  the  spring  of  1888 — while  the  river  stood  at  an 
iverage  height  of  31-50  ft.  above  datum  at  Vercheres — which  is  shown  on  diagram  No. 
^VI.,  the  elevation  of  the  summit  of  a  spring  tide  the  importance  of  which  corresponds 
0  an  astronomical  coefficient  of  108,  is  :  18-90  ft.,  and  for  a  river  level  of  23-25  ft.  at 
v^ercheres  this  wave  summit  would,  under  ordinary  circumstances,  stand  :  18.90  - 
31-50  -  23-25)  X  0-18  =  say,  17-40  ft.  over  datum. 

As  the  moon  passed  from  the  southern  to  the  northern  hemisphere,  at  about  6-0 
i.m.,  31st  October,  the  high  water  diurnal  inequalities  resulting  from  the  difference  be- 
ween  her  action  at  the  upper  meridian  passage  and  that  at  the  lower  passage,  must  have 
)een  comparatively  small  on  3rd  November  following,  certainly  less  than  the  average 
alue  of  1-636  ft.,  made  out  for  the  low  water  season  of  1887,  probably  not  over  1-0 
oot.  If  now  we  deduct  17-40  ft.,  the  mean  normal  high  water  elevation  of  a  108  spring 
ide,  with  a  river  surface  23-25  ft.  above  datum  at  Vercheres,  from  the  actual  height 
eached  by  the  crest  of  the  fluvial  wave,  Wednesday  evening,  diminished  by  one-half, 
uch  portion  of  the  excess  in  the  height  of  the  said  evening  tide  over  that  of  either  of 
he  adjacent  morning  tides,  as  may  be  directly  attributed  to  the  diurnal  variations  in 
he  action  of  the  moon,  viz.:  0-5  from  24-14  leaving  23-64  ft.,  we  arrive  at  6 J  ft.  for  the 
pproximate  elevation  of  the  tide  wave  at  Quebec  by  the  violent  north-easterly  storm  of 
')th  November,  1884. 

The  average  depth  on  the  lower  sill  of  the  St.  Ours  lock  was  10-4  ft.  on  the  5th 
-nd  6th  November,  and  the  elevation  of  the  water  surface  23-06  ft.  above  datum  ;  hence, 
f  we  allow  0-36  ft.  for  the  fall  of  the  Richelieu  from  the  lock  to  Sorel,  22-70  ft.  is 
irrived  at  for  the  elevation  of  the  St.  Lawrence  at  this  town  on  Thursday,  6th  Nov- 
mber.  On  the  other  hand  the  depth  on  the  sill  of  lock  No.  1,  Lachine  Canal,  at  Mont- 
eal,  was  17*6  ft.,  and  the  elevation  of  the  water  surface  29-04  ft.,  which  corresponds, 
mder  ordinary  circumstances,  to  a  mean  river  level  of  20-75  ft.  nearly  at  Sorel,  instead 
)f  22-70  ft.  This  goes  to  show  that  the  St.  Lawrence  was  gradually  raised  at  least  to 
he  extent  of  22-70  -  20-75  =  1-95  ft.  at  Sorel  and  vicinity,  by  the  successive  unusually 
ligh  tides  which  obtained  from  about  2nd  to  7th  November,  1884. 

We  have  seen  that  the  greatest  known  effects  of  both  westerly  and  easterly  winds 
•n  the  water  level  at  Quebec  during  the  season  of  navigation,  obtained  in  the  fall  of  the 
■ear,  near  the  time  of  spring  tides  and  when  the  river  was  comparatively  low  and  the 
resh  water  discharge  small.  Also,  the  summit  of  the  fluvial  wave  invariably  attains  its 
greatest  elevation  in  the  entire  maritime  portion  of  the  St.  Lawrence,  near  the  time  of 
prings,  and,  as  before  stated,  the  ratio  of  the  greatest  rise  in  the  high  tide  level  of  any 
>lace  that  can  be  caused  by  easterly  winds,  to  the  corresponding  corrected  maximum 
liurnal  inequality  due  to  the  action  of  the  moon,  as  given  in  Table  XVII.,  may  be 
i^sumed  to  be  approximately  the  same  for  all  tide  stations  above  Quebec.  In  view, 
herefore,  of  the  fact  that,  as  far  as  known,  the  river  level  fluctuates  at  Vercheres 
)etween  the  extreme  limits  of  20-85  and  36-32  ft.  above  datum,  or  15-47'ft.,  and  about 
15-47  X  0-9)  =  13-9  ft.  at  Champlain  and  (15-47  x  -2)  =  3-1  ft.  at  Quebec,  while  theproba- 
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ble  maximum  effects  of  the  easterly  storms  at  the  same  places,  are  on  an  average  017- 
1-85 +  0-75  '  ^' 


say: 


(; 


x6 


») 


1-6  ft.  and  6 J  ft.  respectively,  where  1*85   and  0-75 


,3-80 +  2-80 
3-80and  2-80  represent  the  corrected  maximum  diurnal  inequalities  during  the  low  and  h|h 
water  seasons  at  Champlain  and    Quebec  respectively,   as   per  Table   No.   XVII 
evident  that  the  estuary  will   attain  its  greatest  elevation  possible,  in  the  event  (ja 
spring  tide  of  the  greatest  amplitude  possible  in  May  or  the  beginning  of  June,  viz, 
the  theoretical   coefficient  of  which  is,   for  the  reasons  above  stated,    equal   to 
occurring  within  the  time  just  mentioned,  about  two  days  after  the  moon's  declinat 
being  a  maximum  and  accompanied  by  a  furious  easterly  wind,  such  as  that  experien 
in  November  1884 ;  the  river  being  at  the  same  time  swollen  to  the  extreme  high  14J 
of  36-32  ft.  over  datum  at  Vercheres 

Assuming  that  the  maximum  lunar  diurnal  tidal  inequalities  coincide  approximaty 
with  those  entered  in  Table  XVII.  for  the  high  water  season  of  1888,  and  taking  rtii- 
tions  Nos.  (4),  (19),  (20),  23)  and  (24),  pages  130  to  134,  as  a  basis  of  computation,  I  h 


arrived,  as  follows,  at  the  elevation  E 


of  absolute  maximum  hisfh  water  on 


R.,  (36-32) 
estuary  of  the  St.  Lawrence  above  Quebec  :    1°.  with  the  atmosphere  in  a  normal  st 
2°.  with  a  low  barometer  and  violent  easterly  storms. 

TABLE  XXIY. 


Tide  Gauging 
Stations, 


Levis  Graving  Dock , 


St.  Nichoh 


rp 

Mean  Eh.W.  108, 

R,(36-32) 

with  atmosphere 

in  a 

normal  state. 


Feet  above  datum, 


Pointe  Platon 

Grondines 

St.  Jean  des  Chaillons 

Batiscan 

Champlain 


20-280  + 

20-980  + 

22  640  + 

25-600  + 

26-866  + 

29-770  + 

30-583  + 


Corrected 

maximum 

semi-diurnal 

inequality. 

{See  Table 
XVII. 


Feet. 


1-40 

1-35 

1-25 

105 

0-825 

0-500 

0-375 


E 


T. 
max.  H.W.  108, 
R.,  (36-32) 
with  atmosphere 
in  a 
normal  state. 


Rise  caused 

by 

violent 

easterly 

storms. 


Feet  above  datum.  ■ 


Feet. 


=  21-680  + 

^  22  330  + 

,=  23-890  + 

=  26-650  + 

=  27691  + 

=  30-270  + 

=  30-960  + 


6-25 
6-25  X  2-7 


2-8 

6-25  X  2-5 

2-8 

6-25  X  2-1 

2-8 

6-25x1-65 

2-8 

6-25  x  1-0 

2-8 

6-25x0-75 

E 


max.  H.W. 

R.,  (36-32) 

with  violen 

easterly  ston 

and  a  low 

barometer. 


Feet  above  dat 

27-93 
28-35 
29-47 
31-34 
31-37 
32-50| 
32  63 


For  Three  Rivers  and  the  gauging  stations  to   the   westward,   the  correspondj? 
elevations  of  tlie  highest  possible  water  during  the  season  of  navigation  as  just  defiiil, 
hav(;  be(;ii  (;s|ia})lished  as  sliown  hereunder,  viz.:  upon  the  same  principle  as  was  adopli 
for  determining :  (a)  the  extreme  high  tide  levels  at  Three  Rivers  and  Port  St.  Frar 
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;hat  would  obtain  if  a  sprint^  tide,  of  the  iiiaxiiiiuin  importance  of  118,  occurred  while 
:,he  river  stands  at  its  highest  known  sta<^e  of  'My:\'2  ft.  at  Vercheres,  (/>)  the  extreme 
ow  water  levels  corresponding^  to  a  mean  rivei-  le\el  20'H;'3  ft.  above  datum  at  Vercheres, 
vvith  allowance  for  etiect  of  ])ersistent  westerly  winds  at  all  the  gauging  stations  between 
Three  llivers  and  Montreal. 

Decreased  fall  due  to  increase  of  2  in  theoretical  tidal  coefficient  from  lOG  to  108  : 
^       ^     ,,        .  ^  ,^      /  (1-10 -0-98)  (108-106)=  0-004  \=  1-09G  ft. 

a)  Sorel  to  Port  St.  Francis  =  MO  -  |^ 106-46 "  ) 

,  ^,      r(l-95- 1-75)  (108 -106)  =  0-007)=  1-943  ft. 
;6)  Sorel    to   Three    Rivers    =   1-95 -|^^ 106-46 f 

Again,  fall  as  further  modified   by   swelling  of   river  from   22-30  ft.  and  31-30  ft. 
ibove  datum  to  elevation  36-32  ft.  at  Vercheres  : 

/(l-54-l-096)(36'32-22-30)  =  0-69)=0-85. 
I  31-30 -"22-30  / 

r(l-94- 1-54)  (36-32 -22-30)  =  0-62)  =  2-16. 

b)  Sorel   to   Three    Rivers  —    ^ -^-^   '  ^^  ^^  '  ' 


'A  Sorel  to  Port  St.  Francis  =  1-54 


1-54  + 


31-30 -22-30  J 

Therefore,  with  the  river  proper  at  the  highest  possible  stage,  as  far  as  known,  and 
itide  the  amplitude  of  which  corresponds  to  astronomical  coefficient  108,  we  have  for 
the  elevation  of  the  mean  tide  level : 

(a)  At  Port  St.  Francis  :   34-07  -  0-85  =  33-22. 

(6)  At    Three     Rivers  :  34-07  -  2-16  =  31-91. 

Now,  we  have  seen  (page  121)  that  when  the  river  is  at  its  highest  stage,  the 
implitude  of  the  highest  springs  is  reduced  to  0-29  ft.  at  Three  Rivers.  Taking  0*28  ft. 
tor  the  amplitude  of  a  tide  of  108,  as  against  0-29  ft.  for  one  having  an  importance  of 
118,  and  assuming  as  heretofore,  that  the  ejffect  of  the  wind  on  the  water  level  varies 
trom  place  to  place,  approximately,  in  the  same  ratio  as  the  corresponding  diurnal  in- 
equalities, we  find  the  elevation  of  the  absolute  maximum  high  tide  level  at  Three  Rivers 
bo  be : 

6-25  X  0-50 
+    ''■'_':        =  33-22.  ft.  above  datum. 


F  0-28 

-^max.,H.w.,  =  31.91+-^ 

K,  (36-32)  2 

ind  the  corresponding  low  tide  level  : 


E 


max.,L.w.,  =  31-91 
R.,  (36-32) 


0-28 

2 


2-80 


6-25x0-50 


2-80 


32-94.  ft.  above  datum. 


In  the  vicinity  of  Port  St.  Francis,  as   already   explained,   the  tidal   intumescence 

becomes  practically  obliterated  at  the  extreme  high  stage  of  the  river  under  considera- 

ion  ;  but  the  effects  of  the  easterly  storms  continue  to  be  appreciable,  so  that  by  using 

he  estimated  diurnal  inequalities  entered  in  Table  XX,  we  can  put  approximately : 

Feet 
above 
datum. 

At  Port  St.  Francis =  33-22  +  6-25  x  0-44  =     34  •  20 

^2^0 
At  Sorel =  34-07  +  6-25  x  0-30  =     34  •  73 

2^80 
At  Contrecoeur =  35-17  +  6-25  x  0-26  =     35-75 

2^80  ■ 

At  Vercheres —  36-32  +  6-25  x  0-16  =     36  •  68 

^^80 
At  Longueuil =  40-02  +  6-25  x  0-04  =z     40  •  1 1 

2^80 
At  Montreal,  foot  of  Lachine  Canal  =:  40-22  +  6-25  +  0-02  =     40  27 

2^0 
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It  must  be  noted,  however,  that  the  local  effects  of  the  storm  between  Quebec  a\ 
Montreal  have  been  left  out  of  consideration  ;  in  such  localities  as  Ste.  Croix  Bay  a  i 
Lake  St.  Peter,  where  the  fetch  is  considerable,  the  rise  of  the  high  water  curve  goi  r 
westward,  would,  no  doubt,  be  somewhat  greater  than  that  indicated  by  the  above  ele 
tions,  as  the  river  would   be  depressed  more  at  the  eastern  end  and  raised  more  at  l 
western  end  of  the  lake  or  bay. 

THE  WINTER  AND  SPRING  FLOOD  LEVELS,   &C. 

Occasionally,  before  the  ice  bridge  at  Quebec  is  sufficiently  weakened  by  the  n  5 
of  the  sun  and  the  currents,  .or  broken  up  by  winds,  &c.,  to  move  away,  and  while  ii 
river  is  yet  bedecked  by  an  icy  crust  for  miles  to  the  westward  of  the  ancient  capital - 
when  near  the  time  of  a  syzygy,  a  high  fluvial  wave  is  driven  up  the  estuary  by  a  strc 
north-easterly  gale — the  tide  water  rises  abnormally  high  opposite  and  in  the  vicin 
of  the  said  city,  the  same  as  during  the  open  season,  lifting  the  superincumbent  ice  crilt 
above  the  top  of  the  wharves,  which  become  covered  with  ice  and  are  submerged  to  13 
depth  of  several  inches. 

This  happened  notably   on  Sunday,  the  30th  of  March,   1873,  two  days  after  n 
moon,  when  the  morning  tide,  which  had  a  theoretical  importance  corresponding  > 
coefficient .  1-12,   reached  an  elevation  of  about  21*4  ft.,  above  datum;  passing  so 
8  inches  over  the  Finlay  market  square  and  flooding  may  cellars  in  various  parts 
lower  town  and  St.  Roch's.     (See  Appendix  No.  16.) 

On  Friday,  8th  May,  1874,   viz.,  near   the  time  of  neap   tides,  the  ice  bridge 
Quebec,  which  had  been  partly  broken  up  directly  opposite   the  city  by   some  fei 
steamers  anxious  to  resume  their  regular  service,  departed  suddenly  en  bloc ;  the  key 
the  narrow  gorge  immediately  above  the  mouth   of  the  River  Chaudiere,  having  givli 
way  under  the  pressure  of  the  freshet  waters  from  above. 

As  a  result  of  this  majestic  raising  of  the  ice  blockade,  many  steamers  and  otl 
vessels  in  winter  quarters  were  either  damaged,  sunk  or  capsized  by  destructive  ice  ja 
and  shoves.     {See  Appendix  No.  18.) 

No  damage  appears  to  have  been  done  directly  by  the  water,  and  there  is  no  recf  I 
of  the  departure  of  the  ice  bridge  at  Quebec,  being  attended  by  similar  severe  shovij 
and  jamming  of  the  ice  in  any  other  year. 

In  the  year  1836  an  unusually  thick  and  solid  ice  bridge  moved  off*,  also  only 
the  8th  of  May  ;  but  no  damage  was  done  to  either  vessels  or  wharf  or  other  proper 
{See  Appendix  No.  17.) 

Although  considerable  damage  is  sometimes  done  to  public  and  private  propei 
during  the  season  of  navigation  at  Quebec,  Levis  and  surrounding  parishes,  by  very  hi 
tides  forced  up  the  estuary  past  this  city  by  north-easterly  storms,  late  in  the  fall,  as 
November,  1884,  or  early  in  the  spring,  as  in  March,  1873,  the  losses  resulting  fromt 
submersion  of  wharves,  markets,  streets,  sewers,  cellars,  etc.,  by  these  extraordina 
fluvial  tide  waves,  cannot  be  compared  to  the  disastrous  consequences  of  the  mu( 
dreaded  winter  and  spring  floods  which  are  experienced  along  one  or  more  longer 
shorter  stretches  of  the  St.  Lawrence,  and  of  some  of  its  affluents,  between  the  foot 
the  Lachine  Rapids  and  the  narrow  gorge  immediately  above  the  Chaudiere  River,  soili 
8  miles  west  of  Quebec  city. 

It  has  been  remarked  by  old  inhabitants  of  parishes  between  Quebec  and  Montre 
which  are  injuriously  affected  by  abnormal  fluctuations  of  the  river  level,  that  from  t 
beginning  of  the  present  century  up  to  about  1850  or  1860  disastrous  floods  were  co 
parativ(;ly  of  rare  occurrence,  but  that  since  that  time,  as  more  and  more  of  the  bu 
lands  in  the  valleys  of  the  upper  St.  Lawrence  and  tributaries,  and  around  the  grc 
lakes,  came  to  be  cleared  and  better  drained,  high  and  destructive  floods  were  expel 
enced  at  shorter  and  shorter  intervals,  until,  within  the  last  decade  or  so,  no  two 
three  years  could  pass  by  without  a  rise  in  the  fluvial  waters,  and  an  inundation  taki 
place  in  one  locality  or  another  between  the  said  cities. 

Whatever  degree  of  importance  one  may  feel  inclined  to  attach  to  statements 
this  nature,  in  reference  to  the  floods  which   occur  at  the  time  when  the  streams 
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oUen  by  the  nieltin«j;  snow  and  ice,  I  do  not  see  how  they  can  have  any  weight  in  the 
se  of  floods  taking  phice  in  midwinter  or  at  the  taking  of  the  ice. 

These  extraordinary  and  destructive  acciinmlations  of  fresh  water  in  particular 
rts  of  tlie  bed  of  the  St.  Lawrence  River  and  estuary  during  the  winter  and  in  the 
Iring,  variable  in  extent  and  as  regards  disastrous  consequences,  according  to  the 
imner  of  formation  of  the  ice  crust  late  in  the  fall,  and  the  more  or  less  effective 
locking  of  the  waterway  at  contracted  points,  around  islands  and  over  shoals,  are 
lused  :  (1)  during  general  and  decided  thaws,  by  sheets  of  ice  detached  by  winds,  etc., 
3m  the  foreshores  ;  (2)  in  severe  frosty  weather,  by  frasis  and  anchor  ice  closely  packed 
ider  the  said  upper  icy  crust,  and  (3)  at  the  time  of  the  debacle,  by  jams  or  shoves 
heavy  cakes  and  fields  of  hummock  ice. 

The  exceptionally  great  destruction  of  property   of  all  kinds,  and  interruption  of 

iffic  caused  by  the  very  high  floods  of  1885  and  1886  in  the  lower  portions  of  the  city 

Montreal  and  neighbouring  towns  and  villages,  led  to  the  appointment  by  the  Domin- 

II  Government,  in  June,  1886,  of  a  Commission  of  Civil  Engineers,  who  were  instructed 

inquire  into  the  causes  of  the  frequent  recurrence  of  such  disastrous  inundations  and 

devise  the  best  means  of  affording  relief  in   the  future.     The   Commissioners   sub- 

itted,  under  date  of   loth  April,  1888  (vide  No.  88159),  a  full  report  on  their  investi- 

tions,  stating  the  conclusions  arrived  at  by  them,  the  outcome  of  which  has  been  the 

nstruction  of  embankments  or  dykes  of  crib  and  earthworks  along  the  river  front  at 

ontreal,  and  the  erection  of  pump  houses  and  installation  of  powerful  pumps,  etc.,  the 

hole  with  a  view  of  affording  protection  to  the  low-lying  portions  of  the  city  against 

rther  damage  by  flooding. 

This  report  has  been  printed  in  extenso  in  the  ofiicial  report  of  the  Honourable  the 
inister  of  Public  Works  for  the  fiscal  year  1889-90. 

Here  follow,  in  chronological  order,  the  heights  above  the  mean  level  of  the  sea,  of 
laracteristic  high  river  and  other  levels,  that  have  been  observed  and  recorded,  or 
tablished  at  Montreal,  from  the  earliest  days  of  the  foundation  of  the  city  up  to  the 
•esent  time,  together  with  explanations  and  particulars  relative  to  the  nature  and 
u'ation  of  the  floods  and  the  winter  and  spring  fluctuations  of  the  St.  Lawrence  above 
like  St.  Peter,  the  whole,  as  far  as  could  be  made  out  by  the  Flood  Commissioners  of 
>86,  from  an  examination  of  old  historical  documents,  files  of  newspapers  and  parlia- 
entary  and  other  official  reports  : — 

TABLE  XXY. 


Year. 


43. 


;U  or  the  re- 

|alx)uts  . ,  . 
•1-1800. . . 

i0»-1810. . . 
38 


Elevation 

of  river  in  feet 

above  mean 

sea  level. 


First  great  winter  rise  of  St.  Lawrence  recorded  in  Montreal,  viz. :  at  Christmas,  | 
when  white  men  first  wintered  here  under  Maisonneuve,  who  was  driven! 
out  of  his  cantonments  by  the  rising  stream lUnknown. 


39-1840 

!41 

148 


Water  covered  the  whole  of  the  lower  part  of  St.  Paul  street i 

Lower  floors  of  Grey  Nuns'  Convent  inundated  to  a  great  depth.     Exact  date! 

not  recorded ! 

Timber  floated  over  Grey  Nun  street. j 

*nood  of  14  lays'  duration  in  January,  1838,  described  in  Montreal  Gazette] 

as  being  the   highest   known  since  1787.     Also  highest  winter  flood  at; 

Montreal,  1838  to  1887 


do 

do 
do 


River  level  of  January  greater  than 


January  flood 

Flood  of  five  days'  duration  in  January. 

say.    .. ." 5100 

January  maximum  river  level 49 '  87 

March  11th — Lowest  level  to  which  river  has  risen  at  the  departure  of  the  ice, 

in  36  years,  1852  to  1887.." 41-04 

*  The  term  "flood"  is  applied  by  the  Flood  Commissioners  of  1886-88,  to  all  river  levels  exceeding 
04  feet  above  the  mean  level  of  the  sea,  which  is  the  elevation  of  the  cut  stone  revetment  wall  along 
ommissioners'  street,  completed  in  1841. 
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TABLE  XXY.— Continued. 


Year. 


1861. 
1865. 
1869. 
1873. 

1873 

1884. 
1884. 
1885. 
1886. 

1886. 

1887. 


April  flood  water  surface  at  noon  ;  3rd  highest  spring  flood  known  ... 

April  flood  water  surface  at  noon  ;  4th  highest  spring  flood  on  record 

April  flood  water  surface  at  noon  ;  6th  highest  spring  flood 

January  6th— Lowest  level  known  at  which  ice  took  at  Montreal  during  the 

shove  and  jam  period 

April  flood,  7th  highest  spring'  flood 

January 

April      

April  flood,  5th  highest  spring  flood   

January — Highest  level  reached  by  river  Q,t  taking  of  ice  in  35  years,  1852  to 

1886 ■. ..: 

April  flood  water  surface,  Sunday  18th  at  l0.50  a,ni.%  highest  spring  flood  at 

Montreal  in  35  years,  1852  to  1886 

April  flood  ;  2nd  highest  spring  flood  at  Montreal 


Elevation 

of  river  in  fi 

above  meai 

sea  level. 


53  12 

52-29 
51-96 

38-96 
50 -W 
49-54 
48  96 
52-20 

5104 

55-79 
54-66 


From  the  report  of  the  Flood  Commission  it  appears : 

1.  That  in  1886  the  covering  over  of  the  St.  Lawrence  by  an  icy  crust  reaching  froi 
shore  to  shore,  commenced  in  the  vicinity  of  Nicolet,  lower  end  of  Lake  St.  Peter,  o 
4th  December,  viz,  :  about  the  time  of  spring  tides,  say  at  10  a.m. 

2.  That  the  upward  extension  of  this  crust  to  Montreal  is  governed  by  the  dow] 
ward  flow  of  ice,  the  supply  of  which  is  dependent  on  the  weather,  but  not  everywhei 
proportionate  to  it,  because  more  is  drawn  under  the  crust  or  bridge  where  it  is  thii 
and  less  where  it  is  thick  or  the  current  weak. 

3.  That  the  river  was  completely  frozen  over  from  the  lower  end  of  Lake  St.  Pet( 
to  the  foot  of  the  Lachine  rapids  before  an  ice  bridge  commenced  to  form  below  th 
lake,  which  occurred  on  the  2nd  of  February  at  Pointe  Platon,  whence  the  bridge  e 
tended  westward  until  a  junction  was  effected,  12th  February,  with  that  at  Nicolet  an 
Port  St.  Francis,  viz.  :  near  the  point  where  the  ice  first  took,  4th  December,  1886. 

4.  That  in  addition  to  the  gradual  rise  of  the  water  simultaneously  with  the  incread 
in  the  "  bordages,"  and  as  the  stream  becomes  filled  with  floating  ice,  a  special  and  teiH 
porary  rise  of  fluctuation  takes  place  in  the  river  level  as  the  ice  bridge  advances  wesj 
ward,  and  that  within  a  short  time  after  the  ice  has  taken  and  the  bridge  is  permanentl 
established  from  point  to  point  the  water  falls  about  2  ft. 

In  the  following  table  will  be  found  the  rate  of  progress  of  the  ice  bridge  westwan 
and  the  variations  of  the  winter  and  spring  levels  in  reference  to  summer  levels,  accon 
ing  to  the  observations  and  measurements  made  under  the  direction  of  the  Commissionei 
in  connection  witli  corresponding  mean  summer  and  winter  elevations  of  the  St.  Lav 
rence  above  the  mean  level  of  the  sea,  surface  declivities,  etc, — as  computed  by  mysel! 

The  effects  of  the  "  taking  of  the  ice  in  the  River  St.  Lawrence  during  the  win  to 
of  1886-87  "  on  the  water  levels,  are  described  at  length  in  Appendix  No,  6  to  the  Flooj 
Connnissioners'  Report,  which  is  also  contained  in  the  printed  Official  Report  of  the  Hoi| 
the  Minister  of  Public  Works  for  the  fiscal  year  1889-90. 
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Highest  water  known,  79  •  96  feet 
above  datum, 
j  Lowest  water  known,  72 '  04  feet 
1     above  datum  at  Lock  No.  5. 
See:  Notes,  etc.,  by  M.  Craig, 
[.,  Mayor  of  St.  Lambert, 
relative  to  floods  of  1887.    Ap- 
pendix No.  20. 

Notes,  etc.,  by  L.  E. Morin, 
^.,q..  Mayor  of  Longueuil, 
Ap.  No.  20.  Flood  level  taken 
above  wharf  at  pump-house. 
See  :  Notes,  etc.,  by  H.  Lapointe, 
Esq., Mayor  of  LonguePointe. 
Appendix  No.  20. 


See  notes,  etc.,  by  Mr.  Duhamel, 
Mayor  of  Contrecoeur,  Appen- 
dix No.  20. 

Flood  level  taken  2J  miles  below 
Lanoraie  church. 


Elevation    of    flood 
Louise  ville. 

Flood  level  taken  in  Ernest  Du- 
val's house.  Port  St.  Francis. 


(-Highest  known  flood,  .SG'SOfeet 
J     above  datum, 
j  Lowest  known  water,  16 '  00  feet 
I     above  datum  at  Three  Rivers. 
/Flood    level   taken  at    T.    La- 
l      guerre's  hotel,  Batiscan. 
J  ^^^  :  Note-s,    etc.,  by  Mayor  O. 
1      Rivard,  Appendix  No.  20. 
Flood  level    taken    above  Gron- 

dines  Point,  on  Aime  Dolbec's 

farm. 
/Flood    level    taken    at    Platon 
1      wharf. 


55 


1861 
1865 
1869 
1873 

1873 
1884 
1884 
1885 
1886 

1886 

1887 


sho 
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It  will  be  seen  t'lom  a  close  inspection  of  the  above  figures,  table  XXVI.  and  tliose 

ihhvs  XI.  and  XV TIL  in  connection  with  the  diagram  showing  the  Flood  Conunissions' 

t'P  "'augings  of   1880-87  at  their  })ropoi-  el(;vations  a])ove  the  mean  level  of  the  sea, 

,  h  is  siilmiitted  herewith  (111.  No.  XXIII.)*,  that  while  in  sunnner  and  dui'ing  the  open 

>(iii  generally,  the  slope  of  the  river  between  Monti'eal,  Soiel  and  Nicolet  is  (juite  flat 

imd  very  gi'adual,  and  rcMnains  nearly  uniform  within  a  range  of  several  feet  aVjove  and 

Lelow  tiie  mean  sunnner  lev.el  :  from  the  instant  the  stream  commences  to  freeze  over, 

ID  to  the  end  of  the  debacle,    the  conditions  of   flow   are    continually  changing  and 

'  1".  surface  declivities  anything  but  gradual  or  uniform,  for  any  lengtfi  of  time. 

The  Flood  Commissioners  have  established  :      1.   That  in  the  early  part  of  winter, 

liisis  is  packed  in  immense  quantities — 252,601,000   cubic  yards  to  476,212,000  cuVnc 

Lards  of  water,  between  the  Lachine  Rapids  and  Varennes — more  or  less  closely  under 

Llie  upper  crust  of  solid  or  field  ice.     2.  That  the  unceasing  variations  in  the  hydraulic 

I'pwimen  of  the  stream,  just  referred  to,  arise  from  the  tendency  of  the  portions  of  this 

'><  which  are  most  exposed  to  be  displaced  by  the  actions  of  the  currents,  to  become 

rihuted  on  the   waterway  in  such   a  manner  as  to   permit  of  the  volume  of  water 

■arried  by  the  river  in  winter,  passing  out  of  the  estuary  with  the  least  expenditure  of 

i'nergy  and  loss  of  head  possible  under  the  circumstances. 

Thus,  while  during  the  formation  of  an  ice  bridge  from  Nicolet  to  Laprairie,  4th 
,0  30th  December,  1886,  the  resistance  h  to  the  passage  of  the  winter  discharge  from 
Vlontreal  to  Nicolet  was,  at  first,  as  great  as  the  pressure  exerted  by  a  water  column 
i6'06  ft.  high:  on  the  17th  of  January,  1887,  or  18  days  after  the  complete  freezing 
)verof  the  river  between  the  places  first  mentioned,  h  had  been  reduced  to  21-04  ft.  of 
yater  pressure. 

Furthermore,  27th  March,  or  43  days  after  the  complete  closing  up  of  the  stream 
'rom  Platon  to  Nicolet,  viz  :  between  4th  and  12th  February,  which  produced  a  rise  of 
)ver  5  ft.  at  the  place  last  mentioned  at  the  foot  Lake  St.  Peter,  h  was  only  15*87  ft.  at 

Vlontreal ;  the  head  of  resistance  having  thus  been  reduced  by t^ttt^ =^  0*39 

*  ^  26-06 

>f  its  first  value. 

Again,  during   the    same  space  of  time,  43    days,  a    corresponding    reduction  of 

i  — l__Ji-! —  I  A  ^  0-47  h  obtained  at  Sorel ;  and  at  Yercheres  one  of  ^  ^  ,  , = 

<       4-82         /  13-44 

)'42  of  the  value  of  h  at  the  taking  of  the  ice  at  this  place. 

Although  between  the  2nd  and  4th  periods  mentioned  at  the  head  of  the  last  state- 
inent  (No.  XXVI),  h  was  diminished  by  from  30  to  45  per  cent  or  more,  or  say,  on  an 
iverage,  40  per  cent  of  its  value  at  the  taking  of  the  ice  on  27th  March,  1887,  this  re- 
sistance was  still  in  excess  of  the  head  due  to  friction  on  the  bed,  etc.,  in  the  open  stream 
•iowu  to  Nicolet :  60  per  cent  at  Montreal,  62  per  cent,  at  Vercheres  and  24  per  cent  at  Sorel. 
iWere  it  not  that  on  account  of  the  freezing  over  of  the  estuary  as  far  down  as  Quebec, 
Its  general  or  mean  level  is  raised  and  the  average  cross  section  of  the  tidal  stream  con- 
piderably  enlarged,  as  also  that  of  the  long  stretch  of  river  situated  beyond  the  direct 
ntiuence  of  the  tides  now  under  consideration,  the  said  average  increase  of  40  per  cent 
{ n  the  resistance  h  would  not  form  more  than  one-fifth  part  of  that  due  to  the  practical 
jioubling  of  the  wetted  perimeter  p,  which  is  effected  when  either  a  natural  or  an  artificial 
•waterway,  of  very  great  wddth  as  compared  to  its  depth,  is  covered  over. 
I  We  know  that  in  general,  for  a  stretch  of  river  on  which  the  motion  is  uniform  or 
iiearly  so,  the  following  relation  holds  good,  viz.  : 

/Q2  I 


if) 


F  2^  F  \  ^r-  /  2^  F3 


Hi.  No.  XXIII. — Reproduced  \  full  size  by  lithography — to  accompany  Official  Report  of  Minister 
|)f  Public  Works  for  fiscal  year  1890-91. 
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where  : 

h,  represents  the   resistance  of  friction,  or  the  friction  head, 

C,  a  coefficient  of  friction  variable  with  the  velocity, 

Z,  the  length  of  the  stretch  of  river  considered, 

j9,  the  wetted  perimeter, 

v,  the  velocity,  say  in  feet  per  second, 

F,  the  area  of  the  cross  section  of  the  stream,  say  in  square  feet, 

g,  the  acceleration  of  gravity,  which  is  taken  at  32-02  ft.  per  second,  on  anave|»e 

Q,  the  rate  of  discharge,  say  in  cubic  feet  per  second. 

And  when  a  large  stream  like  the  St.  Lawrence  is  covered  over  by  an  ice  crust, 
may  put  with  sufficient  accuracy  for  present  purposes  : 

/,'  =  -' ?^!^  =  ,,2^pq;2 

'  F  2^  '  2g  F'3 
Taking  as  a  basis  of  computation,  eight  cross  sections  as  uniformly  distributeja^ 
practicable,  along  the  stretch  of  river  between  Longueuil  and  Sorel,  among  those  w  zY 
were  sounded  in  the  winter  of  1886-87  under  the  direction  of  the  Montreal  Flood  Cd 
mission,  viz.  :  AB  at  Longueuil  with  98,000  square  ft.  of  water  ;  IJ  at  a  point  mid\|y: 
between  Longueuil  and  Longue  Pointe,  containing  99,000  square  ft. ;  RZ'  at  Lo: 
Pointe,  105,500  square  ft.  ;  CD,  IJ  at  Pointe  aux  Trembles,  169,000  square  ft.  ;  I 
at  Repentigny,  182,000  ;  EF,  HG  at  Yercheres,  163,000;  AB  at  Lanoraie,  105,  0 
and  CD,  EF,  FG,  HI  at  Sorel,  containing  217,500  square  ft.  of  water.  {See  111,  o 
XXVII.)  I  find  the  average  areas  of  the  clear  waterway  and  of  the  f rasis  to  have  hn 
as  follows,  between  Longueuil  and  Sorel  during  the  1st  and  4th  periods,  viz.  : — 

1.  Clear  waterway  with  the  river  at  mean  summer  level,  corresponding  to  a 

depth  of  19  ft.  on  the  sill  of  lock  No.  1,  and,  say,  to   22*50   ft.  per  Mont- 
real Harbour  Commissioners'  gauge  at  Sorel 119, 

2.  Clear  waterway,  with  river  at  level  of  27th  March,  1887 140, 

3.  Frasis. 29,ji0 

Again,  according  to  the  measurement  of  the  discharge  of  the  St.  Lawrence,  wlj;h 
was  made  at  Lanoraie,  2nd  and  3rd  November,  1886,  viz.  :  about  the  time  of  neapti'^ 
when,  it  is  stated,  there  was  11  ft.  9  in.  on  the  flats  of  Lake  St.  Peter,  which  correspc;! 
to  water  level  20*75  ft.  above  zero  of  the  Montreal  Harbour  Commissioners'  Sorel  gaii/ 
and  20-80  ft.  above  datum :  (1.)  The  area  of  the  mean  cross  section  was  F  =  1 15,000  sq 
(2.)  The  surface  width  h  =  34-60  ft.  (3.)  The  mean  depth  d  =  33-25  ft.  And  (4.)  The  m| 


velocity  ^;^^^^^^^^  -=  2-7391     ft.    per    second,    the    mean    velocity   ^.^^^^^^^^^  o^ 
river,  at  the  mean  summer  level  of,  say,  22*55  ft.  above   datum  at  Sorel  may  be  tal 

approximately  at:   "  r.,  (»55)  =  '"  r.,  (20- m)  (  1  + 1^'^^  "  '^^'^^  \  =    2-8112   ft. 


/  ,       22-55  -  20-80  \ 


second  for  which  C  =  0-0795.  , 

Also,  from  gaugings  made  during  winter  and  summer,  in  connection  with  the  ji 
jected  Cedars  Canal,  at  Cedars  village — a  point  on  the    Cedar  Rapids  where  the  nfi 
is  open  all  the  year  around  for  5  miles  on  either  side,  and  its  elevation  but  little  ajBfecld 
by  irregular  winter  fluctuations  of  Lakes  St.  Francis  and  St.  Louis,  excepting  those  <e 
to  higli  winds— it  appears  that  in  winter  the  water  does  not  fall  much  below  its  m 
mum  elevation  during  the  open  season,  and  for  a  considerable  part  of  the  time  stands  j 
higher  level.     Moreover,  the  depths  on  the  sill  of  lock  No.  14,  at  the  head  of  the  Be 
harnois  Canal,  appear,  on  the  whole,  to  afford  a  fair  approximate  indication  of  the  o 
water  flucttfations  and  corresponding  discharges  of  the   St.    Lawrence   in  the  loca.y 
in  question. 

Considering  that  the  guard  lock  (No.  5)  at  the  upper  end  of  the  Lachine  Cana 
also  situated  at  the  head  of  a  stretch  of  river,  with  rapids  several  miles  long  that  rem|^ 
oi)cn  tlie  whole  year  round,  it  is  presumed  that  the  depths  on  the  sill  of  this  lock  affordp 
ecjually  fair  approximate  indication  of  the  winter  discharge  of  the  St.  Lawrence  at  Lachp 
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,,  the  depth  on  the  sill  of  lock  No.  5  varied  from  Ist  December,  1886,  to  10th  April, 

]jS7,  between    10'-7"    and    12'-7";    the  averages  for   Decembei*,   January,    Feljruary, 

"irch  being  respectively  :   11-8",  11-7",  11 '-9"  and  11-5",   and  the  general  averages 

seen  the  dates  just  mentioned,  11-6" ;  moreover,  between  the  20th  of  March  and  the 

of  April,  the  depth  varied  only  3  in.,  viz.,   from  11-0"  to  11-3",    with  an  average 

(j  iri'.     Also,  according  to  measurements  made  by  the  lockmasters  in  July,  1888,  at 

I'ks  Nos.  1  and  5,  the  average  depths  were  at  the  said  locks,  respectively,  19'-0"  and 

^'  nearly,  so  that  we  can  assume  that  on  27th  March,    1887,  the  discharge  corres- 

led  to  a  water  level  7  to  8  inches,  or  say  1*0  ft.,  below  the  mean  summer  level. 

Rut  at  the  mean  sunnner  level  of  (62-71  +  11-67)  =  74-38  ft.  above  datum   at  lock 

"),  the  mean  depth  of  the  River  St.  Lawrence  at  the  head  of  the  upper  entrance  of 

Lachine  Canal  is,   according  to  the  plan  of  Lake  8t.  Louis,  etc.,  prepared  by  Mr. 

:  Latieur,  C.E,,  in  1887,  from  actual  survey  :   17-95  ft.,  and  we  may  use  here  for  the 

Jt^rmination  of  Q\  without  risk  of  erring  materially,  the  relation  : 

^«=   i<'^'-Q^-  (3) 

''  Q 

here  a  denotes  the  depth  at  mean  summer  level  and  a  the  reduced  depth  which  ob- 
lined  27th  March,  1887,  whence  we  deduce  : 

f.^      2a  +  a        2x17-35  +  17-95  ^  q-q  n       a^       n  q-q 

Q  =  ^^  =         3x17-95         Q  =  ''^'^  ^'  "^^  Q.=0.9.8. 

/ 
Finally  putting  C'  ==  C  =  0-0795,  on  account  of  the  small  difference  between  v  in 

miner,  and  v,  March,  1887,  substituting  in  equations  (1)  and  (2)  the  numerical  values 

/  Q 

F,  F ;  »,  V  and-y,  just  found  for  the  symbols,  we  arrive  at : 

1^72  ?)0'2\*/  2  r/F^  \ 
h'         \-f-P^    j    I     ^        j  2    /119-000\3 

-7-  =  7 T7 f  =2  (0-978)     (  rTTrTT^  )-l  •  1623. 

^'         /  ^7..n2  1  /o  «T?^3l  V140-500/ 


The  ratio  which  actually  obtained  27th  March,  1887,  on  the  reach  from  Longueuil 

14-24-2-55         11-69 
'  Sorel  is,  as  per  above  Table  XXYI.  :  — -— — ——   =   — — -  =   1  •  885 .         There- 

8-14  -  1-94  6-20 

re,  even  at  this  late  date  (27th  March)  of  the  closed  season,  after  the  water  had  gone 

jwn  at  Longueuil  from  42-19  ft.  to  38-74  ft.   above  d-atum  or  3-45  ft.,   and  risen  at 

Orel  from  24-22  to  27-05  =  2-83  ft.,  viz  :  so  as  to  cause  a  diminution  in  the  actual  fall 

f  6-28  ft.,  there  was  still  a  head   of  back   water  of   (1-885  -  1-162)  x  6-20  =  4-48  ft., 

jirectly  attributable  to  the  obstruction  of  the  river  bed  by  frasis ;  nay,  a  head  probably 

Kceeding  4-48   ft.,   for,    no  allowance   whatever  was  made  for   covering   the    relative 

ecrease  in  the  volume  of  water  flowing  over  the  rapids  at  a  fixed  stage  of  the  river 

hen  it  is  obstructed  by  ice. 

Such  being  the  case,  after  the  natural  distribution  of  the  frasis  in  the  waterway  to 

16  best  advantage,  as  regards  the  flow  of  the  water  seaward,  had  been  going  on  for  a 

lonth  and  a  half  from  the  complete  closing  up  of  the  river,  12th  February,  down  to 

'laton  and  further,  it  can  well  be  understood  how  even  a  moderately  rapid  increase  in 

lie  volume  of  water  carried  by  the  St.  Lawrence  during  winter,  under  ordinary  circum- 

jtances,  may  be  the  sole  cause  (exclusive  of  ice  jams)  of  a  head  being  raised  in  the 

jicmity  of  Montreal  city,  sufliciently  great  for  the  swollen  stream  to  flood  the  low-lying 

juarters  of  the  said  city,  together  with  those  of  the  neighbouring  towns  and  villages,  as 

ell  as  some  portions  of  the  roads  and  fields  on   both   shores,   before   a  passage  of  the 

^quisite  discharging  power  can  be  worked  through  the •  stream,  when  surcharged  with 

'"asis,  to  permit  of  the  free  and  regular  outflow  of  the  increased  affluence  of  water. 
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TABLE  XXYII. 


Flood  levels  established  between  Lachine  and  Quebec,  with  notes  relative  to  the  da 
ages  done  by  the  floods,  the  causes  of  the  same,  etc.,  the  nature  of  the  mar 
levelled  to,  etc.,  etc.,  the  whole  according  to  information  obtained  in  the  localiti 
visited,  from  the  municipal  authorities  and  other  sources. 

NORTH  SHORE,  RIVER  ST    LAWRENCE. 


1 


Locality . 


Town     of    Lachine 
Lock  No.  5,  head  of 
Lachine  Canal. 
(County  of  Jacq  ues 
Cartier), 


Lot  No.  4669,  Parish 
of  Montreal.  Jos 
Brault,  owner. 

St.     Henri    pump 
house. 


Lock  No.  1,  Lachine 
Canal. 
(City  of  Montreal) 


Thibeaudeau  Bros.  & 
Co.'s  store,  Commis- 
sioners' street. 
(City  of  Montreal). 

Longue  Pointe 

(Co.  of  Hochelaga). 


Pointe  aux  Trembles, 
(Co.  of  H(jchelaga). 


Kejjentigiiy 

(County   of    L'As 
Honipti(m). 


do 


■Maximum  Elievations 


m 


fl  '^  g  jfeet  above  mean  sea  level  of  spring 
-^^'O*'           floods,  according  to  local 
■^  re  <o\                     information. 
_  _^  >  ! 

t^'^    1865.     1884.     1885.     1886. 


173-5 


165-3 


163-9 


161-5 


161-0 


154-7 


151-0 


1440 


143-3 


168 


52-29 


42  08 


48-96 


52-20 


46-60 


42-29 


57-93 


56-90 


55 -79 


55-96 


42-92 


42-66 


1887. 


58-26 


58-45 


54 -6^ 


55-39 


45-03 


Remarks. 


Depth  on  lock-sill,  measured  every  day  j 
noon  by  lock-master.  River  open  durii 
the  whole  winter  in  1886-87.  Avera' 
dei^th  on  lock-sill  from  28th  Decembi 
1886,  when  river  became  frozen  over  fn 
shore  to  shore  up  to  10th  April,  18^ 
when  swelling  of  stream  by  spring  fresh^ 
commenced  ;  =  ll'-7",  which  correspon 
to  an  elevation  of  74  -  30  ft.  above  datu! 

Highest  flood  water  of  1886  came  to  top 
lower  entrance  steps,  Jos.  Brault's  s>to 
residence.  Top  of  fence  rail  flush  wi 
highest  water,  April  flood  of  1887. 

Marks  in  engine  room  pointed  out  by  Ale 
Baby,  assistant  to  Alex.  Fiset,  engine 
in  charge  of  St.  Henri  water-works  pum 
ing  machinery. 

Depth  of  water  on  lock-sill,  measured  reg 
larly  every  day  at  noon  by  lock-mastt 
Average  depth  on  sill,  28th  Decembi 
18«6,  when  river  was  completely  froztj 
over,  to  10th  April,  1887,  when  swelliij 
of  stream  by  spring  freshets  commenced,  ] 
2'9  8",  which  corresponds  to  an  elevaticj 
of  41  -  21  ft.  above  datum. 

Lines  indicating  highest  flood  levels  of  18<1 
and  1887,  painted  in  black  on  cut  stot 
store  front. 

Boat  tied  to  verandah  of  H.  Lapoiii 
Esq.,  in  1885.  Flood  marks  of  1885-J 
on  ground  at  foot  of  verandah,  and  ;( 
foot  of  tree  pointed  out  by  Mrs.  Lapoint^ 
(See  notes,  &c.,  by  Mayor  Lapointe,  A|! 
pendix  No.  20. )  I 

Mr.  Achille  Beaudry,  Mayor  of  Pointe  aij 
Trembles,  called  on  Tuesday,  14th  Augl 
1888,  states  that  he  gave  instruction.'i  t| 
Mr.  Jeannotte,  the  clerk  of  the  raunj 
cipality,  to  make  observations  and  marW 
asked  for  by  department  in  April,  \^T\ 
but  that  Mr.  Jeannotte  had  clianged  h^ 
place  of  residence  without  leaving  an 
record  of  what  he  had  done. 

1886.  Flood  mark  on  Secretary-treasure 
F.  X.  O'Brien's  shed  on  concession  roa 
to  River  L'Assomption.  (See  notes,  &c, 
by  M.  O'Brien,  Appendix  No.  20.)         : 

1886.  Mark  underside  of  entrance  steij 
front  of  Mayor  Eusebe  Juneau's  storj 
dwelling.  Flood  level  of  1865  observe* 
by  Mr.  Benjamin  Rivet,  who  n.oted  th 
height  of  the  water  in  reference  to  thi 
siisii  bars  dividing  the  small  panes  ( 
glass  in  his  windows.  Water  remaine 
high  7  to  8  days  in  1885,  and  only  aboul 
5  to  6  in  1886.     In  the  spring  of  188s 
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TABLE  X.XNll.—Contimied. 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 

NORTH  SHORE,  RIVER  ST.  LAWRKNCK. 


Locality. 


pentigny—f  Con  j., 


Aaltrie 

Co.  of  Joliette.) 


amoraie— lower  end 

»f  parish. 

(Co.  of  Joliette.) 


-auoraie— mouth    of 
River  St.  Joseph  de 
Lanoraie. 
(Co.  of  Joliette.) 


111 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  accordiii}?  to  local 

information. 


1865.    1884.    1885.    1886.    1887 


130-8 


122-0 


120 -0 


35-72 


36-47 


*43-86 
42-60 


42-22 


30-08 


42 -02 


36-78 


36-4/ 


Remarks. 
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River  L'Assomi)tion  was  completely 
blocked  by  ice  and  its  waters  forced  tO' 
discharge  themselves  laterally  through 
gullies  into  the  St.  Lawrence ;  some 
houses  were  demolished,  or  rather  came 
down  on  account  of  being  undermined. 
Ice  is  often  piled  up  very  high  in  the 
spring  opposite  MM.  Juneau  and  Rivet's 
houses,  and  these  are  occasionally  threat- 
ened with  destruction  by  ice  shoves. 

Flood  marks  made  in  1886-87  by  Denis 
Giguere,  light-keeper,  on  trees  near  the 
Lavaltrie  wharf.  (See  notes  and  observ- 
ations respecting  flood  of  1887,  etc.,  by 
Dr.  Sin.  Martineau,  Mayor  of  Lavaltrie, 
Appendix  No.  20.) 

*  Water  remained  at  elevation  43  86  only 
for  a  couple  of  hours  ;  but  for  several  days 
at  about  42  60. 

Both  Dr.  Martineau  and  D.  Giguere  state 
that  since  the  opening  of  the  new  south 
channel  and  the  deposition  of  dredgings 
between  the  north  and  south  channels 
and  on  the  foreshores  by  the  Montreal 
Harbour  Commissioners,  the  ice  is  all 
drawn  towards  the  south  shore  in  the 
spring.  The  current  strikes  this  south 
shore  nearly  at  right  angles  and  helps  the 
piling  up  of  ice  on  the  battures.  A  proof 
that  the  whole  of  the  water  is  drawn 
towards  the  said  shore  is,  they  state,  that 
no  slabs  or  chips  or  other  mill  refuse  from 
Repentigny  or  the  Ottawa  River  comes 
ashore  in  the  vicinity  of  Lavaltrie,  as 
previous  to  the  opening  of  the  second 
channel. 

Flood  levels  pointed  out  by  Mr.  Louis 
Coderre,  of  Lanoraie — 1885  mark,  a  high 
spot  on  ground  in  yard.  In  1886,  a  mark 
was  made  with  a  knife  on  the  jamb  of  a 
door  in  the  wall  between  the  main  house 
and  the  kitchen  annex  ;  water  remained 
some  two  days  near  this  mark,  which  is 
3 -32  feet  above  the  kitchen  floor.  1887 
mark,  a  spot  on  the  ground  at  the  foot  of 
the  entrance  steps  to  the  kitchen  Mr. 
Coderre  says  the  flood  of  1865  did  not  rise 
as  high  as  that  of  1886,  opposite  his  land. 

Flood  levels  pointed  out  by  Edward  Valois, 
farmer,  who  had  charge  of  Seigneur  Bort- 
wick  Dauthre  concession  grist  mill.  In 
1884  and  1887  water  covered  the  top  of  a 
flat  stone.  Flood  of  1886  rose  up  to  top 
of  third  clapboard  at  base  of  mill,  where 
water  remained  a  day  and  a  night.  This 
flood  was  caused  by  an  extensive  ice  jam, 
which  blocked  the  waterway  from  above 
L.  Coderre 's  farm  to  Antoine  Trempe's 
farm,  below  which  the  river  stood  only 
36  27  feet  above  datum  ;  a  shoal  opposite 
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Locality. 


Lauoraie — mouth  of 
River  St.  Joseph  de 
Lanoraie.— (^  Con. ) 


Lanoraie  Village 


Berthierville 

(County     of     Ear- 
thier. ) 


170 


C2   ^ 


\S(y 


-11 

O   «   =3 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


1865. 


124-5 


116- 


36-3' 


1884. 


1885. 


1886. 


.34-57 


1887. 


35-54 


;i89i] 


Remarks. 


the  mill  helped  to  bring  about  an  ice  J! 
here.  Mr.  Antoine  Trenii^e,  68  years  o 
owner  of  the  first  farm  in  the  parish 
Berthier  going  eastward,  says  he  ne> 
saw  ice  piled  up  opposite  his  place  as 
was  in  1885  and  1886.  Batture  ice  got  stu 
in  the  fall  at  the  head  of  "  He  aux  Foil 
and  "He  St.  Ignace,"  whence  it  reach 
across  to  Sorel,  and  during  winter  t 
main  channel,  as  well  as  the  small  nort 
ern  channel,  was  blocked  by  drift  k 
According  to  Mr.  Trempe,  the  flood 
1865  was  some  3 '  0  feet  higher  than  th( 
of  1885  and  1886  ;  the  former  being  caus^ 
by  the  blocking  up  of  the  Richelieu  Raj 
and  high  N.E.  winds.  Immediate 
below  this  farm  the  water  fell  sudden 
in  1886,  otherwise  Berthierville  would  ha 
suffei'ed  heavily. 

Mayor  Antoine  Caisse  called  on  Wedm 
day,  15th  August.  Mr.  Caisse  states  i 
received  no  circular  or  letter  from  tl 
department  and  made  no  flood  marks,  et 

1886  flood  reached  top  of  entrance  ste 
Grand  Central  Hotel,  level  indicated  I 
Mr.  Beaulne,  the  pi-oprietor. 

Notch  made  on  fence  post  by  F.  0.  L 
maTche,  Esq.,  Mayor  of  Berthierville,  i 
highest  point  reached  by  spring  flood 
1887.    (See  notes,  etc.,  by  Mr.  Laniarchii 
Appendix  No.  20. )  Flood  of  1865 10"  high.' 
than   that   of    1887  ;    the    highest  ix)ii 
being   reached    by    water,    12th    Apri 
Wednesday  in   holy  week.     Wind  ble 
from    the    S.E.    Tuesday    evenuig,   bi 
turned  to  the  northward  on  Wednesd, 
morning,  which  cooled  the  atmosphere 
such  an  extent  as  to  cause  fresh  ice  t 
take    on    the    "battures";     wind    the 
turned  suddenly  to  the  southward,  an 
at  3  p.m.  blew  a  hurricane.     At  6  p.n 
wind  S.W.,  and  at  midnight  again  neai 
ly  due  north.     Battures  of  ioe  detache 
by  this  strong  wind  blocked  up  tlie  rive 
at  Richelieu  Rapid,  causing  an  unprece 
dented  sudden  great  rise  in  the  watei 
The   rise,   however,   fell    ra]>idly,    beinj 
already  some  2  ft.  lower  on  13th  than  oi 
12th,  and  by  the  18th  of  Ai)ril  the  strean 
had  again  reached  its   ordinary  summe 
level.     Rev.   Mr.   Vincent  Plingnet,  vi 
caire  forain  and  parish  priest  of  lie  di 
Pas,    has  written   a   pamphlet  giving  ;! 
vivid  description  of  the  events  of  1865,  &J 
the  time  of  the  great  flood,  when,  it  i 
stated,  some  50  or  more  persons  losr.  theiij 
lives  by  drowning  in  the  islands  at  thj 
head  of  Lake  St.  Peter  and  vicinity,  ancf 
many  dwellings,  barns  and  stables  wer*|| 
carried    away,    with    all  their    contents 
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Lt>ciility, 


•rthierville--('Co)i.y) 


III 

g    f-    0) 

^    O;    > 


t.  Barthelemy 

Rang  uord. 
Lower  end  of  Ber- 

thier,    or    north 

channel. ) 
(Berthier  County. ) 


laskinonge 

(Maskinonge  Co.) 


K)uiseville. 

(Lower  end  of  River 
du  Loup  en  haut) 
(Maskinonge  Co.) 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods  according  to  local 

information. 


18G5. 


109-5 


107  0 


100-5 


1884. 


36-85 


1885. 


1886. 


1887. 


Remarks. 


36-22 


35-26 


35-54 


35-52 


1891] 


horses,  cattle,  produce,  etc.  Api>endix  No. 
91  contains  copious  extracts  from  Quebec, 
Sorel  and  Montreal  papers,  containing 
full  accounts  of  this  unprecedeutedly  dis- 
astrous and  widespread  inundation,  and 
of  the  harrowing  and  heartrending  scenes 
which  accompanied  the  same,  etc.,  viz. 
Extracts  taken,  1st,  from  VEcho  de 
Richelieu  and  La  Gazette  de  Sorel,  as  re- 
produced by  Le  Canadien  (Quebec),  17th 
April,  1865 ;  2nd,  from  La  Minerve 
(Montreal),  of  11th,  12th,  13th,  15th,  17th, 
18th  and  21st  April,  1865 ;  3rd,  from  the 
Quebec  Mo7"ninq  Chronicle  of  12th,  17th, 
19th,  20th  and  27th  April,  1865. 

According  to  Mr.  Sylvestre,  M.P.P.,  the 
whole  of  the  water  passed  in  April,  1887, 
through  the  He  du  Pas  channel,  which 
was  comparatively  clear  of  ice,  while  the 
minor  or  south  channel,  and  the  Berthier, 
or  north  channel,  were  badly  blocked  iij). 

Attempts  were  made,  16th  and  17th  Aug., 
to  visit  several  of  the  islands  at  the  head 
of  Lake  St.  Peter,  with  a  view  of  calling 
on  Rev.  Mr.  Plante,  and  on  L.  Plante, 
Esq.,  Mayor  of  He  du  Pas,  who  resides 
on  lie  Madame,  3^  miles  east  of  parish 
church,  but  the  weather  was  so  bad,  the 
wind  so  high,  and  the  means  of  commu- 
nication so  uncertain,  that  the  expedition 
had  to  be  abandoned,  as  it  became  evi- 
dent that  it  would  take  more  time  than  I 
calculated  could  then  be  devoted  to  it. 

On  the  30th  of  April,  1887,  water  came 
up  to  under  side  of  ash-pan  on  stove  in 
Louis  Gervais'  house,  east  side  of  conces- 
sion road  leading  to  St.  Barthelemj' 
church.  Water  remained  in  Mr.  Gervais' 
-house  for  three  or  four  days  in  May  ]  887. 
It  flows  into  the  dwelling  every  three  or 
four  years,  and  in  1886  it  had  not  all  left 
on  the  10th  of  May. 

Mayor  Ovide  Fleuiy  called  on  Saturday, 
18tli  August,  1888.  Mark  made  by  Mr. 
rieury  on  a  tree  on  his  farm  indicating 
flood  level  of  1887,  about  4  miles  from  St. 
Lawrence.  Elevation  of  this  mark  not 
established  on  account  of  large  amovmt  of 
extra  levelling  required  along  River  Mas- 
kinonge, etc.,  which  was  not  considered 
warranted  by  the  circumstances. 

In  compliance  with  departmental  i-equest 
of  26th  April,  1887,  Henry  Mineau, 
Esq.,  banker.  Mayor  of  Louiseville,  made 
flood  marks  on  bridge  over  Grande  Riviere 
du  Loup  and  on  D.  Caron's  store  house. 
Having  found  these  marks  to  be  rather 
far  up  fr(jm  Lake  St.  Peter  for  establish- 
ing their  elevations  by  means  of  the  above 
lake  level,  Mr.  Mineau  advised   me  to 
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Louise  ville — f  Cm. ). 


Yamachiche 

(St.  Maurice  Co.) 


Pointe  du  Lac 

(Upper  end  of  par- 
ish.) 
(St.  Maurice  Co.) 


Pointe  du  Lac 

(Lower  end  of  par 
ish,  at  Mayor 
Philippe  Alarie's 
farm,  1.],  to  2  miles 
below  church.) 
(St.  Maurice  Co.) 


C    !,    0) 


ill 


940 


89-5 


86- 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


1865.    1884.    1885.    1886.    1887 


38-46 


39  16 


33-83 


34-7J 


Remarks. 


call  on  H.  Vadeboncoeur,  who  resides 
last  house  going  southward  on  west  si' 
of  Grande  Riviere  du  Loup  and  keep;! 
record  of  most  of  the  high  spring  flocxj 
&c.  Flood  levels  of  1886  and  1887  mark 
by  Mr.  HonoreChabrierditVadeboncoe 
at  south-east  corner  of  his  barn.  M 
Vadeboncoeur 's  dwelling,  barn,  shed  ai 
stable  were  carried  away  with  all  th( 
contents  by  the  great  spring  floods 
1865.     Loss  estimated  at  $2,500. 

Yamachiche  visited  Monday,  20th  Augui 
and  Mayor  Th.  Dufresne  called  on,  b 
found  that  he  had  this  day  absented  hii 
self,  not  to  return  for  a  whole  week, 
one  else  able  to  point  out  satisfactori' 
the  flood  marks  made  by  him  (see  hi 
letter  to  Secretary  Public  Works,  Appe 
dix   No.    20).     Interviewed   Mr.   Olivi 
Lesieur,  who  acted   for  many  years  i 
agent  of  the  Richelieu  Company.    M| 
Lesieur  states  that  none  of  the  floods  ij 
1885,  1886  and  1887  proved  disastrous  ; 
Yamachiche,  but  that  the  great  flood  fj 
1865,  which  was  accompanied    by  higj 
south-west  wind,  swept  everything  befoij 
it  at  lower  Yamachiche.     When  an  ici 
bridge  is  formed  near  Batiscan  previovj 
to  the  ice  taking  at  or  below  the  Richelit 
Rapid,  the  parishes  above  are,  to  a  gre;; 
extent,  saved  from  a  destructive  sprin] 
flood.  1 

Flood  mark  of  1865  in  Zephirin  Dupontj 
house,  viz.  :  On  small  draught  door  m  bol 
stove.  Flood  level  of  1887  pointed  out  bj 
Onesime  Dupont  on  crest  of  bank.  Laki 
stated  to  have  been  lower  in  1886  than  i 
1887,  and  to  have  remained  very  big' 
some  10  days  each  year.  \ 

Mayor  Ph.  Alarie  marked  highest  wate 
level  of  1887  on  a  tree.  He  state] 
that  in  the  spring  of  1886  the  riv-er  Ji<j 
not  rise  quite  as  high  as  in  1887.  Mi; 
Pierre  Alarie,  the  father  of  the  niayoij 
gives  the  following  particulars  relativ] 
to  the  great  and  destructive  flood  oj 
April,  1865.  On  Tuesday  evening,  llt.( 
April,  the  wind,  which  had  been  blowing 
from  thesouthward duringthe day, turned 
roimd  to  the  north-west,  the  weather  be| 
coming  at  the  same  time  very  cold.  Earl.^j 
Wednesday  morning  the  river  was  con.j 
paratively  low,  but  the  water  rose  stj 
rapidly  during  a  few  hours  in  the  forenooi| 
that  at  about  twelve  o'clock  it  was  10  in  j 
deep  on  a  high  ridge  situated  <^o  Vll 
southward  of  Mr.  Alarie's  house,  whicl| 
depth  was  sufficient  to  permit  of  an  emptjj 
"  bateau  "  passing  over  freely.  Early  u\ 
the  afternoon  a  south-west  gale  sprung 
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jiutedu  Lac-f'  Coii. ) 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


tyof  Three  Rivers. 


roo 


1865. 


36-30 


1884. 


33  40 


1885. 


33-60 


1886. 


30-80 


1887. 


33-46 


Remarks. 


[1891] 


up,  and  from  3.30  to  6.30  p.m.  the  wind 
blew^  with  such  force  as  to  cause  a  further 
rise  of  from  2  to  1\  ft.  in  the  St.  Lawrence, 
the  water  having  reached  the  under  side 
of  the  stone  sill  of  the  door  of  Mr.  Alarie's 
baking  oven.  The  oven  is  still  standing, 
and  the  elevation  of  its  stone  sill  as  well 
as  that  of  the  point  on  the  ridge  over 
which  the  boat  passed  have  been  estab- 
lished. The  great  flood  of  1865  has  been 
caused  by  a  big  ice  jam  near  Grondines. 
The  ice  took  in  November,  1864,  after  a 
heavy  fall  of  snow,  and  it  is  the  opinion 
of  many  that  the  waterway  was  already 
partly  obstructed  by  ice  at  Grondines  in 
the  fall,  for  the  water  stood  very  high  in 
the  early  part  of  the  winter.  Mr.  Madore 
Paquin,  of  Pointe  du  Lac,  who  keeps  a 
register  of  all  important  events  in  the 
parish,  puts  down  12th  April  for  the  date 
of  the  highest  water  in  1865.  He  says, 
moreover,  that  in  1798  there  was  a  flood 
nearly  as  high  as  that  of  1865,  viz.  : 
Within  1  ft.  of  the  height  of  the  latter. 
Flood  levels  of  1882-83,  '84,  '85,  '86  and  '87, 
observed  under  the  supervision  of  Thos. 
Berlinguet,  Esq.,  Engineer  Three  Rivers 
Harbour  Commission,  on  a  gauge  spiked  to 
the  corporation  wharf.  When  first  pjt  up 
in  1882,  the  zeroof  this  gauge  corresponded 
with  the  very  low  water  originally  observed 
by  me  19th  September,  1891,  when  the  tides 
corresponded  nearly  to  the  action  of  the 
moon  when  in  quadrature,  and  the  river 
stood  nearly  19  30  ft.  above  datum  at 
Sorel  and  15'  10"  over  sill  of  lock  No.  1, 
Lachine  Canal ;  but  both  wharf  and  gauge 
afterwards  subsided  about  06  ft.,  and  in 
August,  1888,  the  said  zero  was  found  to  be 
16  0  ft.  above  datum.  Elevations  of  April 
floods  of  1882  and  1883  approximately 
29  -  50 ft. and  32  -  00.  ft.  F.  X.  DeBellef euille, 
Esq.,  President  Three  Rivers  Harbour 
Connni  ssion,  states  that  water  rose  twice  on 
to  his  floor  since  1865  ;  in  this  last  named 
year  be  believes  at  least  2  ft.  higher 
than  in  1887.  In  1887,  river  remained 
near  flood  height  during  from  6  to  7 
days.  The  highest  point  reached  by  the 
flood  waters  of  1865  marked  by  the  late 
Auguste  Martel,  Esq.,  on  a  lamp  post 
erected  at  the  N.  W.  corner  of  De  la  Fosse 
and  Fleuve  streets.  Flood  level  marks 
of  several  other  years  have  been  added  on 
the  same  post  by  Mr.  Felix  Fleury,  who 
has  lived  in  Mr.  Martel's  house  since  1871. 
Elevation  of  mark  for  1873,  34  60  ft.  ; 
elevations  of  two  marks  for  years  not 
remembered  by  him,  34  12  and  33  49  ft. 
Further   particulars   relative   to  damage 
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City  of  Three  Rivers. 
(Con.) 

Cap  de  la  Magdeleine 
(Champlain  Co.) 


Cham  plain  Village . . 
(Champlain  Co.) 


Champlain 

(Bridge  on  post  road 
over    Champlain 
River.) 
(Champlain  Co.) 


Batiscan  Village. . 
(Champlain  Co  ) 


Ste.  Anne  la  Perade, 
one  mile  V)elow  par- 
ish church. 
(Cham|)lain  Co.) 


Oroiidines,  1,}  mile 
al)ove  (irandc! 
Poiiiie  dcs  (iron- 
dincH,  34  miles 
above  the  parish 
church. 
(I'ortn(!uf  County.) 


174 


111 


674 


640 


59-5 


550 


.51-2 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


1865. 


34 -76 


34-73 


33-51 


1884. 


31-51 


1885. 


31-76 


31-78 


1886. 


32-52 


1887 


33-21 


32-78 


31-53 


25  05 


1891] 


Remarks. 


done,  etc.,  at  Three  Rivers  and  vicinity 
the  great  flood  of  1865,  contained 
Appendix  No.  19.  ] 

Flood  mark  of  1887,  top  of  small  hillocl' 
said  to  have  been  covered  by  six  inclui 
•water,  by  the  Rev,  Mr.  Duguay.  Higlj 
est  spring  water  of  ]  886  stated  to  lia\i 
been  from  6  to  9  inches  lower  than  iht 

■  of  1887. 

Highest  flood  water  of  1887  marked  Apr 

.  24th,  by  Xavier  Bourbeau,  Esq.,  Mayc 
of  Champlain,  on  root  house  built  on  slop 
of  hill  in  rear  of  convent.  (See  the  Mayor 
letter  to  the  Deputy  Minister  of  Publi 
Works,  dated  28th  April,  1887— Appei 
No.  20.) 

Flood  levels  of  1865  and  1867  marked  on  ^ 
W.  comer  of  Alphonse  Tiircotte's  forme 
blacksmith's  shop,  standing  on  S.W.  sid 
of  River  Champlain.  Flood  mark  fc 
1885,  a  spot  on  the  ground  covered  by 
iiiches  of  water,  pointed  out  by  Mi 
Arthur  Turcotte.  Elevation  reached  b 
flood  waters  of  1867,  33  72  feet  abovj 
datum.  Mayor  Bourbeau  states  there  i 
little  or  no  damage  done  by  spririg  floods  ii 
the  parish  of  Champlain  ;  the  banks  of  th 
St.  Lawrence  being  sufficiently  high  to  pre 
vent  the  lands  from  being  overflowed.     1 

Flood  of  1885  rose  nearly  9  inches  over  floo| 
of  residence  of  Jos.  Marchildon,  Esq.; 
merchant  and  agent  Richelieu  and  Onj 
tario  Navigation  Comi)auy.  Spring  flocxj 
of  1887  reached  top  of  floor  in  T.  La 
querre's  hotel,  and  in  1885  this  floor  wa.] 
covered  by  3  inches  of  water,  | 

Four  spring  floods  rose  over  floor  of  Mr 
Theophile  Lanouette's    house    (built   id 

•  1717)  viz.  :  in  1865, 2'  1^" ;  in  1868, 1'  7f ' 
in  1873,  8i"  ;  and  1884,  l^".  Elevation  o| 
flood  level  of  1868  33  01  ft.  above  datum} 
In  18(55,  water  entered  Mr.  LanouetteVi 
residence  on  Sunday,  April  9th,  and  lefll 
it  again  on  the  following  Wednesday,     i 

Mr.  L\ulger  Jolin,  Mayor  of  Ste.  Anne  W 
Perade,  called  on  5th  October,  1887.] 
Flood  level  marked  by  him  in  the  springi 
of  1887,  considered  to  be  too  far  up  the|| 
River  Ste.  Anne  to  indicate  correct  wateij 
level  of  St.  Lawrence, 

Hood  level  of  1887  marked  by  Mr.  Aimt^ 
Dolbec  on  elm  tree  in  his  field,  at  request* 
of  Mayor  Onesime  Rivard,  who  was  asked 
by  Department  to  attend  to  this  matter. f 
(See  his  letter  dated  25th  April,  1887,; 
Appendix  No.  20. )  Flood  of  1873,  which, 
is  the  highest  experienced  in  this  locality 
after  that  of  1865,  rose  8  to  9  inches  over 
a  stone  or  boulder  pointed  out  by  Mr. 
Dolbec    having  reached  an  elevation  ofj 
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Ijocality. 


rondines — (  Con.) . 


Grondines  wharf 

(Portneuf  County.) 


47-0 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

inforn>ation. 


1865. 


1884.     1885. 


1886. 


1887. 


24-39 


;i89i] 


Remarks. 


33  53  ft.  above  datum.  In  the  spring  of 
1873,  Dr.  Mayrand  and  M.  G.  Hardy 
rowed  from  (irondines  Village  to  Ste. 
Anne  la  Perade  in  a  canoe,  following  the 
post  road  most  of  the  way  ;  they  also 
passed  through  the  window  of  the  old 
church  near  the  wharf  at  (Trondines 
Village.  In  1865,  all  the  large  trees  along 
the  river  front  of  Mr.  Dolbec'sfarm  were 
mowed  down  by  ice  with  the  exception  of 
two  or  three.  It  is  stated  that  the  flood 
of  1865  was  higher  at  Ste.  Anne  and 
Upper  Grondines  than  any  other  spring 
flood  known  in  these  localities,  because 
ice  got  jammed  and  stuck  fast  above 
Grande  Pointe  at  Grondines  Village  and 
viqinity.  The  sj^ring  flood  waters  rose 
higher  in  1873  than  in  1865,  because  they 
were  retained  by  a  jam  at  Pointe  Platon. 
The  inhabitants  above  Grande  Pointe, 
Upper  Grondines,  have  every  year  to  be 
upon  the  alert  at  the  time  of  the  debacle, 
for  fear  that  the  water  of  the  St.  Law- 
rence, forced  out  of  its  natural  channel  over 
the  low  lying  ground  on  the  north  shore, 
might  drown  their  cattle  in  tlie  stables. 
When  unusually  high  floods  occur  the 
cattle  are  taken  to  the  upland,  or  rather 
on  top  of  the  hill  which  runs  here  parallel 
to  the  St.  Lawrence,  and  kept  there  until 
the  water  has  subsided  sufficiently  to 
bring  them  back  to  the  stables  ;  the  cattle 
have  had  to  remain  out  in  the  cold  for  as 
long  as  eight  days,  in  1873.  The  fences 
on  the  low  lying  lands  have  to  be  taken 
down  every  fall,  otherwise  they  are  carried 
away  by  the  flood  waters  ;  these  also  cut 
up  and  wash  away  the  earth  in  many 
places.  Mark  made  by  Mr.  Joseph  Guil- 
bault,  April  •27th,  1888,  at  10a.m.,indi- 

"  eating  the  highest  water  of  the  season  on 
a  small  tree  opjiosite  Anse  des  Grondines 
and  immediately  above  Grande  Pointe 
des  Grondines  and  the  "  Poivriei's, "  two 
sjjurs  of  Grande  Pointe.  Elevation  of 
this  mark  =  27  23  ft.  Mr.  Eugene  (Jron- 
dines,  aged  64  years,  a  member  of  the 
numerous  family  after  which  this  place 
has  been  named,  relates  that  before  his 
time,  his  father  who  died  in  1888,  92 
years  old,  and  his  uncle  went  one  Sunday 
to  the  old  church  near  the  wharf  in  a, 
canoe  which  they  tied  to  the  communion 
railing. 

In  April,  1873,  Mr.  E.  Grondines  mea- 
sured the  depth  of  water,  when  at  its 
highest,  over  a  stone  at  the  door  of  the 
old  mill,  say  ^  mile  above  the  wharf,  and 
found  it  to  be  4  •  0  ft.  Elevation  of  water 
corresponding  to  this  depth  =33  89  ft. 
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Locality. 


Grondines  wharf 
(Con.  J 


Deschambault,  5  to  i 
mile  below   parisfi 
church. 
(Portneuf  County.) 


Portneuf  Village . . . . 
(Portneuf  County.) 


0^  >  ^  j         Maximum  Elevations  in 

rt  '^  g  jfeet  above  mean  sea  level  of  spring 


370 


floods,  according  to  local 
information. 


1865. 


27  14 


176 


1884. 


28-34 


26-60 


1885. 


1886. 


27  04 


1887. 


22  22 


Remarks. 


[1891] 


Stakes  planted  by  Trefle   Arcand  in  !« 
and  1888,  with  top  flush  with  high^ 
water    in    the    spring.     In    1888,    riVl 
reached    its    maximum  elevation,   vi;i 
24 -95  ft.,   28th   April,  at  about  6  a.: 
and   remained   near  this  level  all  d 
Ice  commenced  to  move  at  Grondines 
1888,    27th  April,  at   about  9  p.m. ;  1 
shortly  stopped  again  when  the  chanr 
became  blocked  up  and  remained  so 
to  29th,    between    1    a.m.    and    4   a 
The  waterway  got  chocked  up  with 
down  to  a  point  a  short  distance  bel( 
the  wharf,  and  ice  shoved  towards  nori 
shore  after  channel  got  blocked,  rising  \ 
top  of  wharf  7  to  8  ft.  in  height.     Ice  pil 
up  20  ft.  high,  on  shoal  off  wharf,  whel 
it  remained  for  over  a  week.     This  is  n 
the  usual  way  the  ice  works  opposite  t 
wharf ;  generally  it  sticks  at  Grande  Poiii 
des  Grondines,  where  it  partly  dams  t! 
waterway  before  any  move  takes  pla 
opposite  the  wharf. 

River  n(;t  very  high  in  either  the  spring 
1887  or  that  of  1888.  Elevation  of  higj 
est  water  observed  by  Mr.  O.  Portelanj 
in  the  spring  of  1888  nearly  the  same  i 
in  1887,  viz.  :  22  2  ft.  ;  variations  of  rivj 
level  appeared  nearly  as  regular  as  J 
summer.  j 

Heights  of  spring  floods  of  1865,  1873  ar| 
1886  pointed  out  by  Mr.  Jean  Matte  j 
his  house,  situated  about  J  mile  below  tl; 
wharf.  Elevation  of  flood  in  1873  =  27"! 
ft.  Mr.  and  Madame  Matte  state  tl 
water  remained  very  high :  in  1865  8  dayj 
in  1873  5  days  and  in  1886  3  days.  Is 
1865  the  flood  waters  put  out  the  fire  i 
the  stove. 

Highest  spring  flood  levels  of  1865  and  liWj 
pointed  out  by  Madame  Veuve  Pierre  Is 
Morissette  and  Onesime  Poliquin  in  thej 
houses.  Elevations  of  corresponding 
marks  nearly  the  same  in  both  place;; 
Flood  of  1865  reached  to  top  of  knobs  i 
chest  of  drawers  in  Mrs.  IVIorissettej 
house  and  to  centre  of  fire  door  of  stovj 
in  Madame  Poliquin's  residence.  FloO|| 
water  of  1884  touched  bottom  of  drawe 
in  first  house  and  took  in  half  the  foot  c 
the  stove  in  the  sec(md  house  mentionec 
Water  has  risen  several  times  in  thj 
spring  up  to  underside  of  floor  at  Mrs^j 
Morissette 'sand  often  enters  her  outhousf| 
Mayor  Camille  Poliquin  called  on  291,; 
August,  1888.  Mr.  Poliquin  says  n| 
mark  was  made  by  him  at  the  highesl 
spring  level  of  the  St.  Lawrence  in  1887| 
as  requested  by  department,  because  ic 
was  shovfed  up  so  much  higher  on  lam 
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Flood  levels  established  between  Lachiiie  and  Quebec,  etc. 

NORTH  SHORE,  RIVER  ST.  LAWRENCE. 


Lcx-alitv, 


rtneuf  V  illage . 
Cm.) 


ip  Sante 

Portneuf  County. ) 


Pointeaux  Trembles 

Village  (en  bas). 

(Portneuf  County. ) 


.1 


b^ 


330 


\ 

21  6 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


1865. 


1884. 


26-46 


1885. 


1886. 


1887. 


[1891] 


Remarks. 


than  the  water  reached  that  he  found  it 
impossible  to  make  a  mark  on  a  fixed  ob- 
ject that  would  pei'mit  of  detormining 
satisfactorily  the  elevation  of  the  water 
surface  later  on.  Samuel  Labranche, 
ferryman,  says  that  in  1887  there  was 
only  thin  or  soft,  snowy-like  frasis  in  the 
channel,  which  did  not  affect  the  channel 
ciirrents  very  much,  either  as  regards 
strength  or  directicni.  It  requires,  he 
says,  floating  fields  of  upturned  batture 
ice  to  cause  a  regular  blockade  accom- 
panied by  a  flood. 

Locality  visited  30th  August.  No  water 
marks  made  here,  there  being  no  damage 
done  by  spring  floods  ;  river  banks  high 
and  steep.  At  F.  Richard's  tannery  the 
water  covered  the  road  several  times  in 
the  s])ring,  forcing  the  vehicles  to  pass 
close  to  the  base  of  the  hill  for  a  short  dis- 
tance above  this  establishment,  but  no 
damage  was  done  either  to  buildings  or 
any  other  property.  Mr.  Charles  Falar- 
deau  and  other  observant  inhabitants  of 
the  parish  of  Cap  Sante  state  that  gene- 
rally an  ice  bridge  is  formed  at  the  con- 
tracted part  of  the  St.  Lawrence,  opposite 
the  mouth  of  the  River  Chaudiere,  8  miles 
above  Quebec  city,  by  reason  of  large  fields 
of  batture  ice  of  considerable  thickness 
which  have  become  detached  by  north- 
easterly winds  from  foreshores  above  Cap 

■  Sante,  pivoting  around  this  cape  and 
making  their  way  unbroken  towards  the 
said  narrow  gauge  where  they  block  the 
waterway  from  shore  to  shore.  It  is  be- 
lieved that  some  ice  breakers  built  on  the 
chains  of  rocks  at  Cap  Sante  and  vicinity 
would  have  the  effect  of  breaking  up  the 
large  fields  of  batture  ice  into  small  pieces, 
by  which  means  the  formation  of  a  solid 
ice  bridge  30  to  40  ft.  thick  or  more  at  the 
Chaudiere  pass  would  be  prevented.  In 
such  case  not  only  would  the  St  Lawrence 
above  Quebec  be  opened  to  navigation  a 
fortnight  to  three  weeks  earlier  in  the 
spring  than  at  present,  but  the  chief  cause 
of  the  most  disastrous  of  the  spi'ing  floods 
would  also  be  removed. 

In  the  spring  of  1884,  highest  water  rose  to 
within  0 "3  feet  of  under  side  of  stone  lintel 
over  chimney  opening  in  Gaspard  Be- 
land's  old  house.  Beland  says  ice  was 
piled  uj)  high  on  Trembles  shoal  near  the 
place  of  the  red  buoy,  and  there  was  a  big 
jam  in  the  river  bed  thenc«;  towards  St. 
Nicholas  ;  he  does  not  remember  ever 
having  seen  the  water  rise  su  high  before. 
The  river  remained  very  high  for  about  a 
week.       Upper   portion  of    Pointe   aux 
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Locality. 


Pointe  aux  Trembles 
Village  (en  bas). 
(Con.) 


St.  Augnstin 

(Les  Fonds.) 
(Portneuf  County.) 


®  > 


15- 


178 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


1865. 


26-21 


1884. 


25-40 


1885. 


1886. 


1887. 


1891] 


Remarks. 


Trembles  wharf  carried  away  by  ice  ; 
water.     Instead  of  making  a  mark  at  i 
highest  flood    level   which    obtained  I 
April,  1887,  Mayor  Fortunat  Belleauhjl 
ing  placed   a  wrong  construction  on  tl 
request  made    by   the  department,    | 
structed     the    Secretary-treasurer,    ]\.j 
Octave  Delisle,   to  observe  and  regisH 
the  elevation  of  the  high  water  level  j 
the  estuary  on  the  third  day,  after  fi 
moon  following  the  last  new  moon,  in  Mat 
1887,  about  which  time,  it  has  been  c 
served,  the  tide  usually  rises  higher 
Pointe  aux  Trembles  than  at  any  otH 
time  in  the  spring  of  the  year,  probaU 
because  the  fresh  water  discharge  of  1 1 
St.   Lawrence  is  then  near  a  maximui 
In  accordance  with  this  instruction,  hij 
water  was  observed  by   Mr.   Delisle  < 
Tuesday,  the  7th  of  June.     No  unusu 
rise  of  the  river  observed  at  the  debS^ 
of  1887,  or  that  of  1888. 
In  1884  spring  flood  rose  to  within  3  inch' 
of  under  side  of  second  entrance  step,  ai 
in  1865  to  a  point  0  -  7  feet  below  top  >i 
floor  in  Mr.   George  Juneau's  house.    1| 
the  former  year  the  river  commenced  \ 
submerge  the  grotmds  around  tliis  hou:| 
on  Monday  morning  21st  April,  and  recetl 
ed  on  the  following  Saturday  afternoorJ 
having  thus  prevented  free  access  to  M:| 
Juneau's  premises  from  the  roadway  f(i 
about  six  days.     Fifteen  loads  of  stonfl 
drift  wood,  etc.,  had  to  be  carted  awa 
after  the  water  subsided.     In  the  yea| 
1843  or  1844,  when  the  late  (ieo.  Juneail 
sen.,  acquired  his  farm,  the  water  also  rot=j 
very  high  in  the  spring,  and  somedamagj 
was  done  by  floods  in  several  other  year 
besides  those  specially  mentioned.    Mil 
Philippe  McCarthy,  whose  farm  is  adj^| 
cent  to  that  of  G.  Juneau  on  the  easterJ 
side,  says,  that  for  the  past  thirty  yearj 
or  more,  whenever  a  spring  flood  was  ex 
perienced  in  this  vicinity  there  wasalway 
a  solid  ice  bridge  at  the  "Sault,"  viz. 
opposite  the  mouth  of  the  River  Chan) 
diere.     In  1865  the  river  kept  up  to  o| 
near  flood  level  for  about  Ave  days ;  a 
usual  it  was  the  solid  key  ice  bridge  attbi 
*'  Sault "  which  caused  the  whole  trouble 
At  the  time  of  the  debacle,  tremendoud. 
ice  jams  and   shoves  often   take  place.) 
from  a  point  one  mile  or  so  above  Juneau'.'! 
farm  down  past  the  site  of  the  old  church  | 
1^  miles  below  it ;    east  of  this  point  th(,j 
jamming  and  upturning  of  ice  diminishea 
gradually.  Opposite  Pierre  Gagnon's  housd 
at  the  foot  of  the  hill,  on  the  road  to  Cai 
Rouge  Village,  the  ice  crust,  although  less 
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g.^^l  Maximum  Elevations  in 

g  n  g  ^ feet  above  mean  sea  level  of  spring 
■e.^'O'  floods  according  to  local 

•^  -r  s>\  information. 


i^i 


«« :  1865. 


Augustin — Con. 


1884.     1886. 


%}  Rouge  Village. 
^ebec  County. ) 


9-2 


rbec  Harbour  . 
i  ^lebec  West. ) 


00 


188G. 


8—12* 


1887 


[1891] 


Kenijuk^ 


I  broken  up  than  further  up  stream,  is  yet 
generally  so  nuich  disturbed  as  to  prevent 
tiie  opening  of  a  gof)d  winter  road  to  St. 
Nicholas  on  the  south  shore.  It  is  stated 
that  the  flood  of  1843-44  rose  here  higher, 
if  anything  than  that  of  1865.  River  not 
extraordinarily  high  here  in  1884  ;  at  the 
debacle,  ice  generally  shoves  towards  the 
south  shore. 

Mr.  Joseph  Daurais,  an  old  resident  of  the 
place,  says  that  the  water  never  causes 
any  damage  here  in  the  spring,  when  the 
river  does  not  rise  as  high  as  during  high 
tides  in  May,  and  in  the  fall  of  the  year 
with  north-easterly  gales.  Ice  is  broken 
up  where  it  grounds,  and  also  passes  over 
some  wharves,  but  water  does  not  rise 
excessively  high,  at  least  it  does  not 
appear  to  have  ever  been  steunned  back 
to  any  great  extent,  even  when  t  he  ice 
bridge  at  the  "Sault"  is  of  very  great 
thickne:»s  and  the  floating  lumps  of  ice 
jannned  in  between  the  two  shores,  so  as 
to  partly  block  up  the  contracted  water- 
way below  Cap  Rouge. 

No  inconvenience  experienced  here  at  any 
time  from  the  rise  of  the  estuary  caused 
by  the  debacle  in  the  spring.  Waterway 
always  ample  for  the  free  passage  of  the 
whole  of  the  ice  and  water  from  the  Upper 
St.  Lawrence,  that  has  to  find  its  way  to 
the  sea.  On  11th  May,  1874,  considerable 
damage  was,  however,  done,  under  excep- 
tional circumstances,  to  ship])iiig  in 
winter  quarters  at  Blais  booms.  Diamond 
harbour,  &c.  In  the  said  year,  contrary 
to  the  usual  course  of  events,  the  ice  from 
Lake  St.  Peter  and  other  points  on  the 
upper  portion  of  the  St.  Lawrence 
estuary,  &c.,  made  its  way  down  stream 
before  the  ice  bridge  at  Quebec,  which 
was  exceptionally  thick  and  sound,  be- 
came suflficiently  weakened  by  tidal 
currents  and  the  action  of  the  sun,  to  be 
broken  up  by  high  spring  tides  and 
winds,  in  consequence  of  which  heavy 
jamming  and  shoving  took  place  in  the 
localities  mentioned,  and  elsewhere  in 
Quebec  Harbour,  some  of  the  floating 
masses  of  ice  having  to  ])ass  under  the 
solid  crust  and  others  being  forced  on  top 
of  it  and  on  to  the  foreshores.  Dan.age 
done  estimated  at  from  h  to  1  million 
dollars.  (See  extracts  from  (Quebec 
"  Morning  Chronicle  "  and  "  Canadien," 
Appendix  No.  18.)  A  somewhat  similar 
debacle  occurred  in  the  spring  of  1836, 
when  the  river  became  completely  free  of 
ice  at  Quebec  only  about  the  10th  of  May. 
No  damage  appears,  however,  to  have 
resulted  from  this  tardy  breaking  up  of 
the  ice  bridge.  {Sec  extracts  from  Quebec 
"Mercury,  '  May  5th  and  10th,  1836, 
Appendix  No.  17.) 
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g'^l 

feet  above  mean  sea  level  of  spring 

S^O' 

floods  according  to  local 

Locality. 

Total  dis 
miles 
above 

information. 

Remarks. 

1865. 

1884. 

1885. 

1886. 

1887. 

Parish    of  Laprairie, 

(Co.  of  Laprairie). 

1 

River    St.     Regis- 

168 

61  01 

58-84 

Points  on  bank,  west  side  St.  Regis  Rivt 

mouth  of  river  near 

reached  by  flood  v^aters  in  the  spring 

foot    of     Tjaohine 

1886  and  that  of  1887  levelled  to. 

Rapids,      opposite 

! 

Lot  No.  629,  Theo- 

phile  Beauvais. 

i 

Lot     No.     619, 

167 -9 

61  10 

59  00 

Mrs.  Edouard  Bourassa  pointed  out  a  spj 

Edouard  Bourassa. 

on  the  river  bank  opposite  her  house,  \\ 
to  which  water  reached  in  1886.     Floi 
level  of  1887  stated  to  have  been  near 
20  feet  lower  than  that  of  1886  level  t 

Lot  No.  017,    Pierre 

167 -8 

58-28 

Flood  waters   of  1886   rose   to   the  top 

Goyette. 

floor  in  Mr.  P.  Goyette's  residence. 

Lot   No.     606,   Ed- 

167  2 

57-82 

Mark  made  on   stake  by  E.  Barbeau,  ; 

mond  Barbeau. 

highest  level  reached  by  spring  flood 

Lot     No.      5  55, 

166-3 

58  16 

Mark  made  by  Adolphe  Ste.  Marie  on  li 

Adolphe      Ste. 

barn,  at  level  of  highest  water,  spring 

Marie. 

1886. 

Lot   No.  554,  Judge 

166-3 

58 -02 

56-32 

Flood  level  of  1886  marked  by  the  occupan 

Pagnuelo. 

of  His  Honor  Judge  Pagnuelo's  cut  stoii 
residence,  on  wire  gauze  screen  on  cell;! 
window,  north-east  side  of  house.     Mai 
on  the  same  screen  left  by  water,  after 
receded  m  the  spring  of  1887,   17  fei 
below  flood  level  of  1886. 

Elevation  of  flood  mark  made  on  ice  pier  i 

Parish  of  Laprairie — 
Upper     ice     pier. 

166  0 

r 

56-38 

.south-west  end. 

■■■■  \ 

55-80 

spring  of  1887,  by  Dr.  Brisson,  at  requesl 
of  department  =:^  55  80  ft.      Elevation  ( 
flood    mark    of    1887    made    on    Josei: 
Lalumiere's  blacksmith  shop,  close  to  tl 

ice  pier  =  56 -38  ft.      (Sec  Dr.   Brisson 

letter,  dated    April    28,  1887,  Appendi 

No.  20.)                                                         i 

Old  St.  Johns  road. 

165-8 

57-60 

58-21 

56-89 

Highest  levels  reached  bv  spring  floods  (j 

lead  ing  to  Richelieu 

1885,  1886  and  1887,  marked  with  a  knif 

and  Ontario  Com- 

on dado  in  bar  of  Montreal  hotel,  by  th 

pany's  wharf. 

proprietor,  Mr.  Leandre  Robert. 

Lot   No.  14,  Xavier 

164  2 

57 -04 

Flood  of  1886  reached  to  the  foot  of  a  whit 

Perrat. 

stone,  pointed  out  by  Madame  X.  Perrai 

Lot  No.  1),  R.  I'erron 

163  6 



56-84 

Spot  on  ground,  pointed  out  by  Mr.  Perroi 
up  to  which  spring  flood   rose  in  188( 
when  at  its  highest.                                     | 

L(jt     No.    1,    Louis 

163-3 

57-26 

Water  mark  made  by   Louis    Roy,  on 
willow  tret'  on  his  ground,  in  the  spriiiij 

Koy. 

Parish   of   Longueuil 

of  1886. 

(Co.  of  Chaud)Iy.) 

liot  No.  2()!),  J'ierre 

163  1 

57-69 

Yellow  line  panited  by  P.  Roy,  at  highes' 
flood  level  of  1886,  at  the  south-west  comt' 

Hoy. 

of  his  house. 

Lot   No.  265,  Louis 

162  9 



57-28 

Flood  levels  of  1886,  marked  by  L.  DavK 

David. 

on  his  barn.                                                     i 

Lot    No.  268,  Moiae 

162-3 

56-61 

Height   reached   by   spring  flood    of  18H', 
pointed  out  by  M.  Moise  Trudeau.  at  th< 

'I'rudcau. 

entrance  steps  to  his  house.     This  placi. 

is  h  mile  above  Victoria  Bridge. 
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ocalitv, 


I  Lot  Nt).  25(),  Joseph  [  1()2  •  0 
Trudeaii. 


IliOfc  No.  255,  (Jrand 
Trunk  Ry.  Co. 


Lot  Xo.  1G2,  Noel 
and  Pierre  Marcille 
(lower  end  of  lot). 


Lot  No.  161,  Joseph 
Tiffin  (lower  end  of 
lot). 


Pump  -  house,  Lon- 
gueuil  water  works 
(upi^r  end). 


j  Lon^euil 

j  Chas.  Jalbert's  shop 
]     on  St.  Charles  st., 

between    Rue    St. 

Jean  and  Rue  de 
!     I'Eglise. 
Terrapin  hotel,  west 

side  Rue  St.  Charles 


8—12J* 


161  8 


160-9 


160  3 


158  •; 


158-4 


158  1 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


1865.     1884.     1885.     1886.     1887 


50  43 


49-80 


56-87 


56-50 


55-27 


55  73 


54-81 


,50- 


49-80 


.52-71 


51-58 


51 -17 


[1891J 


Highest  water  of  1887  rose  up  to  floor  of 
veranda  of   Jos.    Trudeaii's    house.      In 

1886  river  was  about  l-6*ft.  higher  than 
in  1887. 

Elevation  of  A.  Irving's  veranda  floor, 
which  was  flush  with  water  surface  spring 
flood  of  1886  -^  56 "  .50 ;  water  rose,  how- 
ever, to  .56-88  ft.  while  the  roadway  was 
blocked  ui)  by  ice.  If  opening  left  for 
post  road  in  railway  embankment  was 
closed  up,  and  the  road  raised  and  graded 
so  as  to  ])ermit  of  driving  over  the  track, 
the  properties  on  the  north-east  side  of 
the  Victoria  Bridge,  would  in  a  measure 
be  protected  from  damage  by  high  floods, 
{See  notes  and  observations  by  M.  Grant, 
Esq.,  Mayor  of  St.  Lambert,  in  letter, 
dated  May  (>,  1887,  Appendix  No.  20.) 

Flood  of  1886  rose  to  a  point  a  little  above 
underside  of  sill  <A  cellar  window  in  stone 
outhouse,  as  pointed  ovit  by  Noel  Marcille, 
who  says  that  in  1887  water  came  within 
18  inches  of  height  it  reached  in  the 
spring  of  1886. 

Highest  flood  level  of  1886  observed  by 
Mrs.  John  Thonxpson,  and  marked  on 
window  sash  opposite  second  pane  of 
glass  above  sill.  Ice  jams  badly  here, 
between  St.  Helen's  Island  and  east  or 
south  shore.  Mrs.  Thompson's  proi:)erty 
much  damaged.  In  1S87  mark  left  by 
spring  flood  water  on  bars  of  veranda 
railing  in  front  of  J.  Thompson's  stone 
house. 

Flood  marks  made  in  pump-house  by  Mr. 
Octave  Poirier,  assistant  engineer  of  the 
Longueuil  Avater-works.  {See  remarks, 
etc.,  by  L.  E.  Morin,  Esq.,  Mayor  of 
Longueuil,  in  letter  addressed  to  Deputy 
Minister  of  Public  Works,  under  date  of 
April  28,  1887,  Appendix  No.  20.) 
With  very  high  spring  floods,  the  front 
road  between  Longueuil  and  St.  Lambert 
is  sometimes  so  much  obstructed  and  cut 
up  by  ice  and  water,  as  to  be  impassable 
for  weeks.  At  the  lower  end  of  the  town  of 
Longueuil,  ice  has  also  often  to  be 
chopped,  to  make  a  passage  for  vehicles 
going  to  or  coming  from  Boucherville. 

Level  reached  by  spring  flood  of  1887 
pointed  out  by  Mr.  Charles  Jalbert  on 
the  sash  of  his  show  window.  Highest 
flood  waters  of  1886  said  to  have  been 
about  2  ft.  lower  than  those  of  1887. 

Height  reached  by  spring  floods  in  1885  and 
1886,  at  entrance  steps  to  Terrapin  hotel 
pointed  out   by   T.   Bourdon,   Esq.      In 

1887  water  rose  up  to  first  joint  in  brick 
work  above  floor  of  veranda  in  fron 
hotel. 
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TABLE  XXYU.— Continued. 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 

SOUTH  SHORE,  RIVER  ST.  LAWRENCE. 


Locality. 


North-west  corner  ol 

St.      Charles     and 

Alexander  streets. 
North-west  corner  of 

St.      Charles     and 

Charlotte  streets. 
North -west  corner  of 

St.  Charles  and  St. 

Antoine  streets. 
At  junction   of  St. 

Antoine  street  and 

Post  Road. 
Toll  gate  at   I'^wer 

end  of  town  of  Lon- 

gueuil. 


]iOt    No.    27,    Ant. 

Favreau. 
Lot  No.  17,  Joseph 

Dagnault. 

Lot  No.  10,  (ieorge 
Charron. 


Lot  No.  5,  Louis  Du- 
buque. 


Parish    of    Boucher- 

ville. 

(Co.  of  Chambly.) 
Lot  No.    4,  Antoine 

Vinet. 

Lot  No.    43,  Joseph 
Bourdon. 


liOt  No.3M,  TouHsaint 
Sicotte. 


Hacicot's  h<)t(;l 


g  .i^  ^  Maximum  Elevations  in 

s  ^  1  feet  above  mean  sea  level  of  spring 


floods,  according  to  local 
information. 


1865. 


Sch()(»l-houH«'    of    th( 
En*n;K  Viateurs. 


LS2 


158  0 
157 -8 
157-7 
157 -7 
157 -3 

156 -2 
155-9 

155  2 
154-8 


154-2 


153-8 


153  5 


152-() 


152  4 


1884. 


1885. 


48-98 


47-35 
46-38 

46  11 


45  36 

44-87 


1886. 


49-09 


46-89 

46-27 
45  39 

44  44 


45-21 


45-30 


1887. 


Remarks 


51  31  Mark  made  at  highest  flood  level  of  ll 
!     by  J.-Bte.   Bouthilier,  on   the  brick 

south-east  corner  of  his  house. 
Mark  make  at  the  water  surface  of  1887 

Mr.  E.  Benoit  in  the  cellar  door  of  1 

store. 
Flood  marks  made  in  1886  and  1887  on  ga 

post  by  Mr.  Pierre  Patenaude. 


50  64 


50  03 


50-00 

48-98 

47-69 
45-39 


44-97 


44  01 


45-08 


43  36 


[1891] 


-In  1887  flood  waters  rose  to  underside 
batten  at  base  of  clapboarding  at  nort 
east  end  of  ex-Mayor  Hurteau'sresidenc 

Spring  flood  levels  of  1885,  188(5  and  18; 
pointed  out  by  Pierre  Briard,  toll-keept' 
in  the  living  room  of  the  toll  hou?' 
Water  remained  very  high  for  3  day 
1887. 

Flood  levels  of  1886  and  1887  pointed  ml 
by  Ant.  Favreau  on  steps  at  rear  entranc 

Flood  marks  made  in  1885,  1886  and  18M 
by  Joseph  Dagnault  on  post  close  1 
north-east  corner  of  his  brick  house.       j 

Level  of  ground  taken  in  front  of  dwellinj 
house  at  height  reached  by  flood  wateij 
in  the  spring  of  1885,  as  pointed  out  b) 
Mr.  G.  Charron.  j 

In  1885  flood  waters  were  flush  with  to 
of  second  lowest  entrance  step  of  Mr.  Di| 
buque's  brick  house,  remaining  near  thai 
level  for  about  four  days.  In  1886  thj 
river  rose  to  batten  around  base  of  out 
house,  but  remained  only  about  font 
hours  at  this  elevation.  In  1887  it  cam 
to  a  point  on  the  ground,  in  front  of  thj 
dwelling  pointed  out  by  Mr.  Dubuque 


Joint  in  brickwork  of  dwelling,  up  whicl 
water  rose  in  spring  of  1885,  pointed  ou 
by  Mr.  A.  Vinet. 

Top  of  one  of  the  entrance  steps  of  Mrj 
Bourdon's  house,  3  inches  under  water  iii 
spring  of  1885.  In  1887,  highest  floxl 
water  flush  with  top  of  next  lower  step.  ' 

Flood  level  of  1886  at  top  of  sill  arouni 
Mr.  T.  Sicotte's  house,  at  base  of  clap 
boarding.  Flood  level  of  1887  1  to  . 
inches  lower. 

Flood  level  of  spring  of  1866,  marked  by 
Arthur  Boucherville  on  the  sign-post  of 
Racicot's  hotel,  coi-ner  of  St.  Jean  am! 
Ste.  Famille  streets. 

Capping  timber  of  protection  work  aloncj 
nver  bank,  in  rear  of  the  school-house  or 
the  Freres  Viateurs,  covered  by  six  incheS| 
of  water  in  the  spring  of  1887.  Thi-i 
deptli  was  measured  by  Brother  Nadaud,] 
and  pointed  out  to  me  by  him,  in  coni-j 
pany  with  Dr.  Demers,  who  was  Mayor i 
of  Boucherville  in  1887.  ' 


Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


TABLE  XXYll.— Continued. 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 

SOUTH    SHORE,    KIV^KR   ST.    LAWRKNCK. 


Uocalitv 


[t)nier  of  Ste.  Famille 
!nd  at.  Charles  sts, 


..riRT  of  Ste.  Cath- 
rine  and  Ste.  Fa- 
mille sts. 

'illage  of  Varennes- 
west  end. 
(Co.  of  Verchei'es). 


illage  of  Varennes, 
(near  wharf). 

illage  of  Vareunes . 
^mile  below  wharf), 
illage  of  Varennes. 
(lower  end). 


do 

do 
do 

do 


•  S  *^  w 

0;  ^^  Maximum  Elevations  in 

c't.  ii  feet  above  mean  sea  level  of  spring 
S ^^  floods  according  to  local 

iS"^  p  information. 


=«:18()5.     1884.     1885.     188G.     1887. 


152-4 


152-3 


147-8 


147  5 

147-4 
147-2 


147-2 

147  2 

147  1 
147  1 

147  1 


44-92 


43-45 


44 -80 


44-92 


44-92 


43-36 
43-79 


43-98 


43  65 


43-27 


43-651 


43-79 


43-55 


43-02!  42-62 


1891] 


44 '03, In  1886,  height  of  water  observed  by 
Madame  Veuve  Chas.  Guin)ont,  on  en- 
trance steps  of  her  house.  In  spring  of 
1887  water  came  to  top  of  sidewalk. 
Water  remained  but  two  or  three  hours 
at  each  of  these  extreme  high  elevations. 
The  valuable  properties  on  the  Boucher- 
ville  islands  suffer  more  than  any  others 
in  this  vicinity  from  the  effects  of  high 
spring  floods,  barns  b»^ing  carried  away 
with  all  their  contents,  trees  torn  down, 
etc.,  by  the  ice. 

Mrs.  Chas.  Senecal  observed  that  in  1885 
and  1886  the  river  rose  to  the  top  of  the 
plank  sidewalk  at  a  point  near  the  corner 
of  Ste.  Catherine  and  Ste.  Famille  sts. 

Highest  flood  level  of  1886,  pointed  out  by 
Mr.  L.  P.  Decelles.  Water  rose  suddenly 
one  day,  from  11  a.m.  to  2  p.m.,  covering 
the  floor  of  the  former  house  of  J.  Bte. 
Bien venue,  and  remained  high  for  several 
days.  Highest  level  of  1887,  as  pointed 
out  by  J.  Bte.  Bien  venue  ;  river  remained 
very  high  only  a  few  hours. 

Flood  level  of "  1887,  marked  by  L.  H. 
Massue,  Esq.,  ex-M.P.,  on  poplar  tree  in 
his  gai'den. 

Marks  made  by  A.  H.  Bernard,  Esq.,  on 
the  fence  of  his  garden. 

Height  of  spring  flood  level,  pointed  out  by 
Madame  DeMartigny.  The  water  rose 
in  1862  to  top  of  upper  entrance  step, 
viz^ :  to  an  elevation  of  42 '  73  feet,  being 
the  highest  since  1859 ;  in  1885,  close  to 
underside  of  parlour  floor  ;  in  1886,  three 
inches  over  this  floor.  In  1886,  the  high- 
est water  obtained,  20th  April,  from  12 
o'clock  till  2  p.m.,  and  in  1885,  28th 
April  at  5  a.m.,  remaining  very  high 
only  an  hour  or  two. 

Water  observed  in  spring  of  1886  by  Xavier 
Petit,  who  stated  that  it  rose  up  to  with- 
in two  inches  of  the  top  of  one  of  his 
entrance  steps. 

Mr.  Joseph  Poirier  observed  that  in  the 
spring  of  1886  the  river  rose  to  a  point 
close  to  the  underside  of  a  window-sill  on 
his  house. 

Highest  level  reached  by  flood  in  1887  on 
Mr.  Bien  venue's  house,  pointed  out  by 
Mr.  X.  Petit. 

In  the  spring  of  1886,  water  rose  one  inch 
over  the  oven  of  Mr.  Joseph  Cardin's 
stove,  and  in  1887  it  only  reached  the 
fire  door. 

Mr.  Francis  Robert  observed  that  the 
spring  flood  of  1886  rose  to  top  of  floor, 
north  side  of  a  small  bridge  on  roadway, 
and  that  of  1887  only  to  the  underside  of 
this  floor. 
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42-28 


42-55 
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Locality. 


^  >  ^ 

^     Ol     > 

111 


Parish  of  Vercheres. 
(Co.  of  Vercheres). 
Lot  No.  221,  Elzear 
Desmarais. 


At  wharf,  Vercheres 


Lot  No.  33,  Teles- 
phore  Chagnon. 

Lot  No.  20,  J.-Bte. 
Moreau. 


Lot  No.    18,   Aime 
Bouvier. 


Lot  No.  12a, Philippe 
Chicoiiie. 


Parish  of  Contrecaiur 

(Co.  of  Vercheres.) 

Lot  No.  2()0,  Joseph 

Dansereaii. 
Lot  No.  259,  A  Vila 
Gervais. 


Lot  No.  239,  Angus 

tin  Lanotot. 
Lot  No.  229,  .J.-Bte, 

(iervais. 


Lot  N(..  223,  Olivier 
HulxTt. 

f 'ontrccn-ur    Village, 
200  feet  above  wharf. 
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141  2 


138-9 


137  5 
136-2 

130  2 
135-8 

134  1 
134  0 


1.33  3 
132-3 


1.32  0 


121  0 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods  according  to  local 

information. 


1865. 


1884. 


1885. 


42  37 
42-51 


42  49 


42-94 


41  39 


41-87 
41  95 


1886. 


44-41 


42-85 

42-88 


42-87 
42  69 

42  91 

42  02 

42-49 
42  14 

42-80 
44  29 


43  04 


1887 


41-42 


40-85 


41-18 


40-80 


40-49 


39-66 


Remarks. 


[1891] 


Water  rose  in  spring  of  1887  to  within 
of  the  top  of  a  large  elm  stump,  poi; 
out  by  E.  Desmarais.  Highest  fl' 
water  of  spring  of  1886,  observed  by  ' 
E.  Desmarais  to  stand  at  figure  t 
board  gauge  put  up  by  him  on  a  lai^e 
tree,  at  request  of  Montreal  Harl 
Commissioners.  River  remained  at 
very  high  level,  44  41,  only  for 
|-hour. 

Flood  marks  made  by  Clement  Dupi 
his  windmill,  viz.,  on  a  door  frame.  Fl( 
marks  in  1885-86-87  made  with  a  ki 
by  Mr.  Tiraothe  Desmarais  on  his  c 
penter  shop.  In  1862  river  rose  to  wit 
one  foot  of  the  highest  spring  level 
1885,  viz. ,  say  to  41  '51  feet.  Old  reside 
state  that  the  floods  of  1885-  86  were 
highest  experienced  here  during  the  p 
vious  eighty  years. 

Flood  marks  made  on  a  telegraph  pole  ii 
gully  by  Q.  Cliagnon. 

Mark  made  at  highest  flood  level  of  1886 
J.-Bte.    Moreau,    on   a   partition  in  1) 
hovise,  near  the  stove.      Flood   level  I 
1887  indicated  on  ground  in  front  of  1 
house. 

In  1885  flood  came  up  to  top  of  veran 
floor  of  Mr.  A.  Bouvier's  house,  and 
1886  the  water  rose  to  top  of  sill  of  t 
entrance  door. 

High  flood  levels  of  1886-87  marked  by  ^ 
P.  Chicoine  on  his  barn  door.  In  W 
water  rose  suddenly  and  reirained  ve! 
high  during  from  one-quarter  to  one-h; 
day  ;  in  1887  it  rose  and  receded  graduallj 

Flood  of  1885  rose  to  top  of  second  enti-an! 
step,  and  that  of  1886  up  to  landing  I 
top  of  stoop,  the  whole  as  pointed  out  1| 
Mr.  J.  Dansereau. 

Flood  level  of  1886  pointed  out  appro 
imately  on  ground  by  Mr.  A.  Gervail 
in  1887  highest  spring  waters  readied  < 
the  top  of  one  of  the  entrance  stei>s  of  lij 
house. 

Flood  waters  of  1886  covered  door  steps  | 
Mr.  A.  Lanctot's  house.  | 

Highest  flood  level  of  1886  at  upper  side  ^1 
a  step  of  Elzear  Lambert  Boisjoli's  hous 
N.W.  angle,  intersection  of  Post  Ro4 
along  south  shore  of  St.  Lawrence,  wiu 
cross  road  to  St.  Denis. 

Highest  flood  level  of  spring  of  1885  marke 
by  Mr.  Hubert  with  an  axe  on  a  map- 
tree  close  to  his  house.  i 

Flood  marks  made  by  Mr.  Clement  Chabii 
in  and  around  his  barn,  pointed  out  Ij 
him  at  request  of  Mayor  Duhamel.  (-SV, 
notes  and  observations  by  the  Mayoi 
Appendix  No. 20. )  In  1885  water  reniaineJ 
very  high  three  days,  in  1886  only  thr<'|| 
hoVu-s,  and  in  1887  o)i»>  day.  '     j 
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rrecanir  Village ; 
roail   leading  t(» 

irf. 

.1.  of  Richelieu.) 


^imaska  Lock 

I  (Co.  of  Yamaska. ) 


t.  Fran9ois  du  Lac . 
(Co.  of  Yamaska.) 


La  Bale  du  Febvre 
Village. 
(Co.  of  Yamaska. ) 


131  0 


11(>0 


108-2 


103- 


94  2 


Maxiiiunn  Elevations  in 

feet  above  mean  sea  level  of  spring 

floods,  according  to  local 

information. 


im 


36-59 


30  33 


39-80 


1884. 


1885.     1886. 


34-90 


35-67 


43  21 


36  00 


1887. 


35-84 


33  54 


35  •  66 


R«'marki- 


Spike  driven  into  horse  iM)st  by  Montreal 
Harbour  Commissioners'  engineers,  to 
indicate  highest  level  reached  Vjy  flood 
water  in  the  s{)ring  of  188(). 

Flood  levels  of  18(55  and  1887,  according  t  > 
observations  made  by  P.  De  Bellefeuille, 
Esq.,  harbour  master  of  Sorel  ;  in  1887 
Mr.  De  Bellefeuille  was  asked  by  Mayor 
A.  A.  Taillon  to  make  a  flood  mark,  in 
compliance  with  request  addressed  him 
by  the  Department  of  Piiblic  Works. 
Flood  level  of  1885  as  pointed  out  by  the 
Messrs.  McCarthy,  in  front  of  their 
oflice  at  St.  Joseph  de  Sorel.  Flood  level 
of  1886  as  observed  for  Montreal  Harbour 
Commissioners,  20th  April,  at  10  p.m.  In 

1887  water  remained  at  top  height  only 
for  an  hour  or  so. 

Nail  driven  at  flood  level  of  1887,  by  C.  E. 
Michaiid,  Esq.,  C.E.,  into  small  tree  on 
west  shore  of  Yamaska  River,  opposite  the 
lock.  Dr.  R.  Mignault,  Mayor  of  Yanj- 
aska,  states  he  made  no  mark  as  requested 
by  the  department  at  the  end  of  April, 
1887,  because  he  was  absent  from  home 
at  the  time. 

Highest  level  reached  by  the  flood  waters  in 
the  spring  of  1887,  made  by  Mayor  H. 
Crevier,  on  his  barn,  west  side  of  River 
St.  Francis,  '2\  miles  'below  Abenakis 
Springs  hotel,  viz.,  in  compliance  with 
departmental   request.      Flood    level    of 

1888  also  pointed  out  by  Mr.  Crevier ; 
elevation  =  29  59  ft.  Mayor  Crevier 
atated  that  according  to  reports  received 
from  fishermen,  the  ice  on  Lake  St.  Peter 
was  in  1887-88  only  from  12  to  16  in. 
thick  against  3  0  ft.  generally  ;  the  ab- 
sence of  a  flood  in  the  spring  of  1888  is 
partly  ascribed  to  this  circumstance.  The 
main  reasons  of  the  ice  having  remained 
so  thin  appear  to  be  as  follows  :  1st.  The 
lake  froze  early  and  at  a  low  stage  of  the 
water.  2nd.  A  short  time  after  the  ice 
took  it  was  covered  with  a  sufficient 
depth  of  snf)W  to  prevent  the  usual  rapid 
thickening  of  the  crust  hy  frost.  3rd. 
There  were  no  great  thaws  during  the 
winter  of  1887-88,  and  the  snow  was  too 
deep  to  permit  of  the  surface  water  pass- 
ing through  and  becoming  incorporated 
with  the  solid  lake  crust.  Spring  flood 
of  1865  rose  10  in.  over  parlour  flo(jr  of 

I  Mr.  Francois  Varville's  house. 
33-86  In  1865  the  water  was  driven  by  a  westerly 
storm  to  near  the  top  of  a  box  culvert  on 
the  post  road  opposite  Jos.  Duj.ilessis' 
blacksmith  shop,  and  in  1887  the  lake 
reached  to  the  foot  of  a  gate  post,  which 
was  pointed  out  by  Mr.  Duplessi**. 
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Maximum  Elevations  in 


Locality, 


2  ;feet  above  mean  sea  level  of  spi'ing 
5"  floods,  accoi'ding  to  local 

a)  information. 


=5 


Nicolet I 

(Ball's    Mill,   near, 

mouth  of    River 

Nicolet. ) 
(Co.  of  Nicolet.) 


Parish     of    jNicolet, 
;(Port  St.  Francis.) 
{"  ,(Co.  of  Nicolec.) 


Parish    of    Ste.    An 

gele. 
( (Village  of  Doucet'^ 
„  ,  •  Lanking. ) 
(Co        Nicolet.) 


Parish  of  Ijccancour, 
(Moutliof  River  Be 
cancour. ) 
(Co.  of  Xicoh-tj 


Gcntilly  Village,  op- 
posite new  parish 
clmrcli. 
(Co.  of  Xicol.-t.) 


186 


85-4 


•88 


'3-3 


05-4 


1865. 


35-20 


35 -71 


37  01 


1884. 


1885. 


1886. 


33-45   33-65 


1887. 


33-95 


34  12 


33-44 
33  53 


32  55 


32-18 


1891] 


Remark 


In  the  spring  of  1887  the  floor  of  Mayor 
Ball's  office  was  6  in.  under  water; 
1886  river  rose  03  ft.  less  than  in  ISfj 
and  in  1885  the  water  only  came  up  to  h 
of  floor  ;  the  whole  according  to  observi 
tions  made  by  Mr.  P.  D.  Poirier.  Mi 
Anselme  Proulx,  who  resides  a  short  d 
tance  to  the  eastward  of  Mr.  Ball's  milj 
states  that  the  highest  water  known  he 
is  that  of  12th  April,  1865,  when  the  roa 
way  was  flooded  to  a  depth  of  at  least 
ft.  After  the  roadway  was  covered  by 
ft.  of  water,  which  put  out  the  fire  in  M 
Proulx  s  stove,  a  violent  hurricane  sprui 
up  from  the  westward,  which  rolled 
the  waters  to  an  additional  lieight  of  4  ft 
raising,  at  the  same  time,  swells  sufl 
ciently  powerful  to  lift  up  the  roof  of  h 
old  stone  house.  Total  loss  suffered  I 
Mr.  Proulx  estimated  at  $1,500. 

In  April,  1887,  the  river  rose  to  the  top 
one  of  the  steps  of  the  flight  leading  u 
to  the  first  floor  of  the  house  occupied  b 
Mr.  Ernest  Duval,  agent  of  the  Richehe 
and  Ontario  Navigation  Company. 

Flood  mark  No.  1  (33*44),made  in  the  sprin 
of  1887,  1'14  ft.  below  top  of  fence  poci 
at  north-west  corner  of  Napoleon  La) 
mothe's  garden,  by  Joseph  Desilets,  Esq.j 
Secretary-treasurer  Ste.  Angele,  viz.  :  aj 
the  request  of  Mayor  Leon  Denoneourt' 
and  with  a  view  of  supplying  the  infoi' 
mation  called  for  by  the  Public  Worki 
Department.  Mark  No.  2  (33-53),  nail  oil 
G.  T.  R3\  wharf,  near  ovxtei  switch,  whiclj 
was  covered  by  2  inches  of  water  at  tiiu» 
of  spring  flood  in  1887. 

Flood  level  of  1865  pointed  out  approxi 
mately  by  Mr.  Antoine  Bourgeois,  8( 
years  of  age,  who  stated  that  th<;  'A'ateii 
stood  1^  ft.  deep  in  the  road  opposite  hiij 
house. 

The  si>ring  flood  waters  of  1887  rose  up  t( 
hook  or  stai)le  on  Mayor  Louis  Masse': 
barn  ;  this  level  observed  at  special  re 
quest  of  Public  Works  Department.  In 
1865  water  came  up  to  centre  of  lower 
panes  of  glass  in  Zephirin  Champoux's 
front  windows.  Mr,  Champoux  states 
that  ill  1873  the  river  was  only  15  inches 
lower  than  in  1865. 

Spring  flood  level  of  1887  observed  by 
Mr.  Louis  Baril,  near  his  house,  at  re- 
quest of  Mayor  Marcil  Tourville,  with  a 
view  of  furnishing  information  called  for 
by  the  Public  Works  Department. 

Flood  mark  of  1865  on  Pascal  Poissant's 
house,  3*25  ft.  above  window  sill,  pointed 
out  by  Mr.  Baril.  Flood  level  of  187.'^ 
pointed  out  by  Mr.  Poissant. 


Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


TABLE  XXYU.—Continned. 

Flood  levels  established  between  Lachine  and  Quebec,  etc. 

SOUTH  SIIOIIK,  KTVKK  ST.  LAWKKNCK. 


l.iK-alitv. 


n  Pierre    les   Bec- 
1  qiiets,     opjKtsitt 
:  .uish  churcli. 
of  Nicolet.) 


o  «  « 

H 


TeAn  Deschailloiis 
'  .  of  Lotbiniere.) 


|.  n-icville  Village 
arish  of  Ste.  Em 
ie  de  Lotbiniere 
Co.  of  Lotbiniere. ) 


{'tbiniere     

\M  :church:flats. ) 
(Co.  of  Lotbiniere. ) 


58-4 


Maximum  Elevations  in 

feet  above  mean  sea  level  of  .si)ring 

floods,  according  to  local 

information. 


1865.    1884.    .1885.     1886.     1887 


52  9 


46-5 


43  4 


30-24 


32  70 


Kenuirk 


24  92 


;i891] 


Frs.  Magny,  Ijoatman,  was  commissioned 
in  the  spring  of  1887,  by  Dr.  D.  U.  Ar- 
chambault,  Mayor  of  St.  Pierre,  to  make 
a  mark  at  the  highest  flood  level  on  the 
steps  leading  from  the  post  road  to  the 
beach,  viz.  :  in  response  to  the  call  made 
by  the  Public  Works  Department.  This 
order  was  carried  out,  but  the  flight  of 
steps  was  displaced  before  the  mark  could 
be  connected  with  a  bench  mark,  hence 
the  river  level  here  is  only  approximate. 

Joseph  Laliberte,  Esq.,  Mayor  of  St.  Jean 
Deschaillons,  called  on  20th  October,  1887. 
Mr.  Laliberte  received  letter  from  Public 
VVorks  Department  asking  him  to  mark 
highest  spring  flood  level  in  1887,  too  late 
to  be  able  to  comply  with  this  request ;  it 
having  reached  him  only  after  the  debacle 
was  ail  over.  He  i)ointed  out,  however, 
the  highest  level  to  which  the  spring  flood 
rose  in  1873  ;  elevation  of  this  water  level 
=  33-60  ft. 

Highest  flood  levels  of  1873  and  1885  marked 
on  wall  in  Hon.  H.  G.  Joly  de  Lotbi- 
niere's  office,  by  the  agent  in  charge  of 
his  saw-mills,  Mr.  F.  Perrot ;  elevation 
of  water  in  1873  =33  30  ft.  In  the 
s])ring  of  1885  the  ice  was  jirevented 
from  coming  down  Grande  Riviere  du 
Chene,  by  the  St.  Lawrence  water,  which 
backed  up  into  the  former  stream  and 
piled  up  the  ice  to  such  a  great  height 
that  the  bridge  on  the  post  road,  then 
quite  new,  was  lifted  up  and  carried  away ; 
elevation  of  flood  waters  at  bridge  site, 
34 '25  ft.  Ojnnions  of  old  residents  of 
Leclercville  and  Lotbiniere  appear  to  be 
divided  as  to  whether  an  ice  blockade 
in  the  vicinity  of  Pointe  Platon,  or  one 
at  the  narrow  pass  above  the  mouth  of 
the  Riviere  Chaudiere  causes  the  greatest 
rise  in  the  river  level  and  damage  to  pro- 
perty. The  highest  flood  level  known  in 
this  locality,  as  well  as  at  St.  Jean  Des- 
chaillons, Grondines  and  Lotbiniere  was 
that  which  obtained  in  1873. 

A  mark  was  made  by  Laurent  Beaudin,  light 
keeper,  at  the  i-equest  of  Mayor  Edouard 
Noel,  on  the  Lotbiniere  lighthouse  pier,  to 
indicate  the  highest  spring  flood  level  of 
1887,  as  asked  by  the  Public  Works  De- 
partment in  a  circular  addressed  to  Mr. 
Noel,  in  April,  1887.  This  mark  appears 
to  have  been  made  too  high,  possibly  at 
the  surface  of  the  ice  instead  of  the  water  ; 
its  elevation  above  datum  is  26  78  ft. 
In  the  spring  of  1872  the  water  rose  six 
inches  over  flrst  step  of  flight  leading  up 
to  Mr.  Pierre  Beniier"s  veranda,  viz.  :  to 
an  elevation  of  33 '  94  ft.  Notwithstanding 
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Maximum  Elevations  in 
g'^l  jfeet  above  mean  see  level  of  spring 
'  "  "  floods,  according  to  local 

information. 


Lotbiniere — Con. 


Pointe    Platon     (Co, 
of  LotV)iniere). 


StH.  Croix  wharf  (Co 
of  LotV)ini('r('). 


St.  Antoinc,  foot  of 
CoU-'h  hill,  2  miU-^ 
Ik'Iow  parish cliuicli 


"II 


35(> 


29  4 


10(i 


1865. 


1884. 


1885. 


1886. 


26-2^ 


26-55 


26-39 


26-34! 


1887. 


Remarks. 


1     that  the  water  was  very  high  in  l'^" 
I     damage  was  done  ;  but  a  couple  <>* 
-     j     previous,  when  the  river  did  not  riise  i 
!     so  high,  the  ice  damaged  Mr.  Beriii!; 
;     blacksmith's  shop,  and  shoved  his  lu  ' 
j     across  fi'om  the  north  to  the  south  sic'jf 
I     the  roadway.     In  1873  the  water  cove  i 
I     the  road  for  four  to  five  days,andfivebui 
ings  were  flooded  in  this  locality,  s*!-. 
being  badly  damaged  ;  other  demolislil 
I     When  the  liver  is  blocked  a  short  dista |' 
I     above  the"  Platon,  the  water  is  generfl- 
'     retained  at  a  very  high  level  at  Lotbini  • 
I     and  vicinity  during  several  days,  beca h 
the  large  cakes  and  fields  of  ice  which  }• 
\     shoved  aground  on  to  the  foreshore.^i. 
\%   Portneuf,  have  to  pivot  through  an  aiip 
i .   of  nearly  90'*  before  they  can  make  tl 
I     way  past  Pointe  Platon.     When  an 
li   bridge   is  formed   at    the    "Sault,"  - 
j     channel  of  the  Richelieu  Rapid  also  go 
I     rally    freezes    over    opposite    Lotbini 
shortly  after,  so  as  to  afford  a  safe  cro&si 
for   vehicles.     In   years   when  the  rij 
remains  open,  an  ice-boat  ferry  service 
established  between  Lotbiniere  and  D 
chambaiilt  and  Lachevrotiere  on  the  soil 
shore.  This  service  is  here  performed  \v 
nmch  greater  facility  than  at  Quebec  ci j 
for  the  strong  current  keeps  the  driftij 
lumps  of  ice  well  apart,  so  as  to  afford} 
comparatively    free    passage    across  tj 
channel,  I 

23  ■  39  Flood  marks  made  by  Joseph  Auger  on  H(| 
H.  G.  Joly's  boat  house.    Mr.  Auger  sal 
I     that  during  the  20  years  he  li  \ed  at  Plat*  J 
I     he  never  saw  the  water  rise  highei'  thaii) 
I     the  spring  of  1884  ;  there  was  at  that  tiij 
no  marked  change  in  the  river  level  i 
1     either  ebb  or  flood  during  some  eight  <lavl 
I     The  flood  level  of  1887  was  marked  by  >'j 
Auger  at  the  special  request  of  the  rvh] 
I     Works  Department.  \ 

In  the  spring  of  1884  the  floor  of  Captat 

F.  Boisvert  s  verandah  was  covered  H 
I  1^  inches  of  water,  and  in  1865  Capta< 
Boisvert  states,  the  river  stood  about  ^ 
inches  over  this  floor.  {Sec  ]\Iayor  « 
Boisvert's  reply  to  departmental  circul 
of  26th  April,  1887,  Appendix  No.  2< 
Flood  level  of  1884  marked  on  Isa;! 
Daigle's  boat  house  at  the  foot  of  CoUj 
hill.  Mayor  N.  Dion,  in  compliance  wit 
request  of  Public  Works  Dcpartnu'ii; 
made  a  flood  mark  on  the  same  boat  Iiousi , 
but  Mr.  Dion  was  absent  when  St.  Antonj 
was  visited  19th  October,  1887,  and  nooi,( 
present  could  point  out  the  mark.  (■^1 
Mr.  Dion's  reply  to  dei)artmental  circ'J 
lar,  Api)endix  No.  20). 
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1  Nicholas,  Baker's 
.liarf  (County    of 


11  3 


A],aximum  elevations  in 

feet  above  moan  soa  level  of  .spring 

floods,  accoidinf^  to  local 

information. 


18()5. 


1884. 


1885. 


1886. 


1887. 


Remark." 


In  the  vicinity  of  St.  Nicholas  the  river 
banks  are  hi^h  and  steep,  hence  no  in- 
convenience IS  felt  from  spring  floods, 
nor  have  I  succeeded  in  obtaining  any 
positive  information  relative  to  the  flood 
levels  of  this  part  of  the  St.  Lawrence, 
notwithstanding  that  tremendous  ice 
shoves  and  jams  occasionally  take  place, 
as  may  be  judged  from  the  following  : 
Capt.  Angus  Baker,  whose  residence 
stands  on  a  high  plateau  directly  opposite 
his  wharf,  related  to  me  that  in  the  spring 
of  1884,  at  the  time  of  the  debacle,  it 
happened  one  day  that  the  ice  was  piled 
uj)  to  such  an  extraordinary  height  in 
front  of  the  wharf,  as  to  completely  hide 
from  his  view,  when  standing  close  to  the 
fence  in  front  of  his  house,  the  hills 
which  rise  directly  opposite  the  latter  on 
the  north  shore  of  the  St.  Lawrence. 
Special  measurements  were  made  with 
the  object  of  determining  the  minimum 
height  above  the  river  bed  of  an  obstruc- 
tion from  200  to  600  ft.  outside  of  the 
wharf,  that  would  hide  the  hills  on  the 
north  shore  when  viewed  from  the  spot 
pointed  out  by  Capt.  Baker.  The  result 
of  the  computations  made  in  this  connec- 
tion is  :  that  the  ice  must  have  been 
piled  up  in  the  spring  of  1884,  from  110  to 
125  ft.  or  more  in  height  above  the  bed  of 
the  river. 
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In  addition  to  the  tidal  diagrams  and  illustrations  already  mentioned,   I  furtj 
submit  herewith  : 

1  °  A  profile  of  the  River  St.  Lawrence  between  Quebec  and  Lachine,  in  one  len^ 

1  „ 1 


(111.  No.  XXIV.)  ;  horizontal  scale 


JormA  ^^  4:, 000  ft  per  inch  ;  vertical  scale  =-— ■  or 
4o(j00  192 


ft.  per  inch.  From  Quebec  to  Montreal  the  axis  of  the  ship  channel  has  approximat 
been  followed,  thence  to  Lachine,  the  waters  edge,  along  both  the  north  and  soi 
shores.* 

2°  Two  sets  of  typical  local  tide  curves  which  obtain  at  the  places  where 
tinuous  series  of  tidal  observations  were  made,  plotted  in  chronological  order  and 
their  proper  elevations  above  the  mean  level  of  the  sea — together  with  two  seriesl 
characteristic  hourly  instantaneous  ebb  and  flood  curves,  extending  from  Quebec  upl 
Lake  St.  Peter.  In  constructing  the  local  curves,  the  times  were  laid  down  as  abs( 
to  a  scale  of  1  inch  per  hour,  and  the  heights  of  the  water  as  ordinates  to  a  scale  of 
inch  per  foot.  The  horizontal  scale  adopted  for  the  hourly  instantaneous  curves  isl 
miles  per  inch  and  the  vertical  J  inch  to  the  foot.      (iSee  Illustration  No.  XXV.) 

PROFILE    OF    THE    ST.    LAWRENCE    BETWEEN    QUEBEC    AND    LACHINE. 

Illustration  XXIV. 


On  this  profile  several  of  the  characteristic  or  typical  flood  and  high  and  low  wat 
levels  above  determined  and  some  instantaneous  curves  are  laid  down.  The  Avhole  | 
the  permanent  cind  many  of  the  temporary  bench  marks  established  on  both  sides 
the  river,  are  also  indicated,  together  with  the  parishes,  principal  landing  plac^ 
corrected  establishments  of  the  tide  stations,  etc.,  etc. 

In  constructing  this  longitudinal  section  of  the  river,  the  distances  and  depths  wel 
taken  from  the  admiralty  charts,  cadastral  and  other  maps  obtained  at  the  QuebJ 
Crown  Lands  Department,  plans  of  the  river  furnished  by  the  Montreal  Harbour  Coi 
missioners  and  other  documents  on  record  in  the  Public  Works  Department. 

In  reference  to  the  depths,  I  have  to  state  that  there  exists  in  many  cases  mu^ 
uncertainty  respecting  the  particular  stage  of  the  river,  or  kind  of  tide,  to  which  til 
soundings  given  on  the  plans  correspond.  Under  the  circumstances,  I  have  endeavoure 
both  as  regards  depths  and  distances,  to  make  the  best  use  possible  of  the  ofiicial  docj 
ments  and  other  information  available,  which,  I  may  intimate,  is  neither  as  complete 
reliable  as  would  be  desirable. 

The  various  high  and  low  water  levels  and  loci  and  instantaneous  curves  indicat 
on  the  profile,  may  be  enumerated  and  described  as  follows  ;  commencing  at  the  low( 
near  the  eastern  end,  viz.  : — 

(a)  Approximate  lowest  possible  water  level  during  season  of  navigation,  at  lowe^ 
known  stage  of  river  proper  20-85  ft.  above  datum  at  Vercheres,  with  persistent  higj 
westerly  winds  and  corresponding  to  springs  of  maximum  importance  (118)  up  to  Point 
aux  Trembles  (e7i  has),  or  St.  Croix,  and  to  neaps  of  minimum  importance  (30),  then(' 
westwa?-d. 

(h)  Low  water  datum  level  proposed  for  the  reduction  of  soundings,  so  as  to  iud 
cate  the  minimum  depths  that  may  be  safely  counted  upon  for  navigation  purposes  i 
tlie  ship  clianiiel.  This  line  represents,  as  already  explained,  the  locus  of  the  lowt^ 
})Ossible  troughs  of  tide  waves,  whether  at  springs  or  at  neaps,  with  a  fluvial  discliarii 
coiresi)onding  to  the  standard  low  mean  river  level  of  21-50  ft.  above  datum  at  V( 
chores,  and  HrO  ft.  over  mitre  sill,  foot  of  old  lock  No.  1,  Lachine  Canal ;  the  weathr 
inclusive  of  atmospheric  pressure,  being  assumed  to  be  in  a  normal  condition.  -^ 
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,j  Tlu'  l('\('l  wiiich  llic  St.   L;l\vi-('1ic('  would  jissmnc,  uj)))i<).\iii)al('ly,  it'    t  he  estuai-y 

iistructed   tVoiii    the   iiiflueiice   of   tlio   tides,    witli    HJ  ft.   dej)th  ov(m-  tiie  sill  of  old 

\.».  1,  con'esj)oiidiii<jf   to   lueun   surface  elevation    21"r)0ft.  at   Vercheres.      I  n  suc-li 

f  the  total  fall  would   he  from  Montreal,  foot  of  Laehine  Canal,  to  the  (xi-avini;  J)o(k 

St. 'loseph  de  Levis,  Quebec   harbour,  27-") 4  ft.         I-IT)  ft.  —  20-.39  ft.  in  a  (listan<(; 

163 J   miles. 

fd)   Instantaneous  curNC,  oidinaiy  ebb,    low    water  season  (Octobei-,   l^'^^T),  c()i-|-(^s- 

I  iding  to  half-tide  level  at  St.  Jean    Deschaillons. 

(e^  Instantaneous  curve,  ordinary  flood,  low  water  season,  c(^ii"espondiji<^-  to  half- 
e  level  at  St.  Jean  Deschaillons. 

These  two   instantaneous  low    water  curves   are  for  a  tide  having  an  astronomical 

tlicient  of  about   71,    with   the   river  level   22-0   ft.    above  datum  at  Vercheres,  and 

5  ft.  over  the  sill  of  old  lock  No.  1,  Lachine  Canal.      They  represent  the  mean  of  the 

gitudinal  profiles  presented  by  four  waves  having  coetficients  of  .39,  117,  41  and  86. 

(/)  Instantaneous  curve,  ordinary  ebb,  high  water  season  (May,  1888),  correspond- 

il  to  half-tide  level  at  St.  Jean  Deschaillons. 

(g)  Instantaneous  curve,  ordinary  flood,  high  water  season  ;  corresponding  to  half- 
|e  level  at  St.  Jean  Deschaillons. 

These  two  instantaneous  high  water  curves  are  for  a  tide  having  an  astronomical 
tUcient  of  70,  with  the  river  level  30  ft.  above  datum  at  Vercheres,  and  23-0  ft.  over 
1  of  old  lock  No.  1,  Lachine  Canal.  They  indicate  the  mean  of  the  logitudinal  profiles 
four  fluvial  waves  having  coefficients  of  44,  82,  46  and  107. 

(h)  Lowest  water  possible  at  high  tide  during  season  of  navigation  with  river  at 
vest  normal  stage. 

(i)  Highest  water  possible  at  high  tide  during  season  of  navigation,  with  river  at 
vest  {lormal  stage. 

The  tirst  of  the  two  water  lines  last  described  is  the  locus  of  the  wave  summit  of  a 
iip  tide  of  minimum  importance,  with  a  theoretical  amplitude  corresponding  to  co- 
icient  30  ;  and  the  second,  the  locus  of  the  summit  of  a  spring  tide  of  maximum 
It ronomical  importance  corresponding  to  coefficient  118  ;  the  river  being  in  each  case 
the  low  normal  stage  when  the  water  surface  stands  at  elevation  21 -.50  ft.  at  Ver- 
eres,  and  16  ft.  over  the  sill  of  old  lock  No.  1,  Lachine  Canal. 

[j)  Highest  water  possible  during  season  of  navigation,  with  weather,  including 
inospheric  pressure,  in  a  normal  state.  This,  as  already  explained,  is  the  locus  of  the 
1,'h  tide  levels  of  a  spring  tide  having  a  theoretical  amplitude  of  108  (the  highest 
issible  in  May),  with  the  river  at  the  highest  known  level,  viz.,  36*32  ft.  over  datum  at 
ercheres. 

(k)  Highest  water  observed  at  Quebec  and  vicinity  during  the  season  of  navigation, 
z.,  5th  November,  1884,  resulting  from  springtides  of  a  theoretical  importance  of  106, 
iven  up  by  a  north-easterly  hurricane;  the  river  being  17'-6"  over  sill  old  lock  No.  1, 
ichine  Canal. 

{f)  Approximate  locus  of  highest  known  levels  reached  by  floods  resulting  from 
tstruction  of  waterway  by  ice  or  from  wind  pressure,  or  from  both  combined,  from  St. 
ugustin  and  St.  Nicholas  to  Montreal  and  Lachine  Rapids. 


LOCAL    AND    INSTANTANEOUS    TIDE    CURVES. 

Illustration  No.  XXV. 


These  curves  correspond  : 

(a)  To  the  spring  tide  of  greatest  importance,  observed  at  the  time  of  the  year 
utumn)  when  the  oceanic  waves  are  least  disturbed  by  the  fresh  water  discharge  of 
le  river,  viz.:  to  the  spring  tide  of  18th  October,  1887,  when  the  depth  on  the  lower 
itre  sill  of  old  lock  No.  1,  Lachine  Canal,  was  16 -67  ft.,  and  the  astronomical  tidal 
•eflieient  117,  or  only  1  below  its  greatest  possible  value  (118). 

(6)  To  the  least  neap  tide  observed  during  the  season  (spring)  when  the  regular 
ropagation  of  the  pendular  oscillations  generated  in   the  open  Atlantic,  is  interfered 
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with  to  the  greatest  possible  extent  by  the  large  volume  of  drainage  water  carried 
the  River  St.  Lawrence,  viz.  :  to  the  neap  tide  of  20th  May,  1888,  having  a  theoreti 
coefficient  of  46,  and  with  a  depth  of  from  24-5  ft.  to  24-6  ft.,  on  the  lower  mitre  sil 
the  lock  just  mentioned. 

In  all  the  local  tide  curves  of  places  on  the  upper  portion  of  the  St.  Lawrence  whti 
have  been  constructed,  only  one  maximum  obtains  between  the  two  consecutive  low  t 
levels  and  one  minimum  between  two  consecutive  high  tide  levels,  nor  do  these  cur 
appear  to  possess  any  features  that  might  be  considered  singular  or  original  in  otjr 
respects,  and  that  require  to  be  specially  noticed.  The  local  curves  serve  to  show,  i;ji 
striking  manner,  the  decreased  duration  of  the  floods  and  the  correspondingly  increajl 
duration  of  the  ebbs  as  we  proceed  up  stream,  which  is  the  case  on  all  estuaries ;  al , 
the  extent  to  which  the  low  water  level  may  sink  to  the  eastward  of,  say,  Ste.  Croix,  ali 
rise  simultaneously  to  the  westward  of  this  place  during  series  of  gaining  tides,  or  lU 
versa,  when  the  tides  are  losing  in  importance,  the  diminished  amplitudes  of  the  hii 
water  season  in  comparison  to  those  of  the  low  water  season.  | 

Possibly  some  swellings  and  depressions  in  the  local  curves  may  be  caused,  here  \i 
along    other  sea  coasts,  by  undulations  having  shorter  periods  than  half  a  lunar  dal; 
but  this  can    in   any  case  be  satisfactorily  ascertained  only  at  points  on  the  lower 
Lawrence,  where  the  regular  propagation  of  the  tidal  oscillations  is  much  less  disturl:  I 
by  the  fresh  water  discharge  and  marked  changes  in  the  elevation  and  general  confer 
ation  of  the  bed  of  the  estuary  than  above  Quebec  city. 

The  hourly  instantaneous  curves  indicate  clearly  the  nature  of  the  surface  decli 
ties  of  the  St.  Lawrence  estuary,  for  typical  phases  of  the  fluvial  intumescence  which 
generated  by  spring  tides  of  very  nearly  absolute  maximum  astronomical  importar 
when  the  river  is  at  a  very  low  stage,  and  also  for  corresponding  phases  of  low  ast 
nomical  neaps  at  the  time  the  fresh  water  stream  is  most  powerful. 

On  Admiraly  Charts  "No.  2830a— from  Quebec  to  Pointe  du  Lac"  (111.  :  XXV 
and  "  No.  28306— From  Pointe  du  Lac  to  Lachine,"  (111.  XXVIL),  to  both  of  which 
ference.  has  already  been  made  herein,  the  lines  of  geodetic  levels  run  along  the  riv( 
Richelieu  and  St.  Lawrence,  inclusive  of  river  crossings,  check  and  loop  lines,  etc.,  a 
laid  down  and  the  positions  of  the  bench  marks  indicated,  all  in  red.      Average  scale 
map  No.  2830«,  10,325  ft.  per  inch,  ditto  of  map  No.  28306,  10,423  ft.  per  inch  near] 
shrinkage  of  paper  taken  into  account  in  both  instances.     The   most    important  resulj 
deduced  from  the  complete  monthly  series  of  tidal  observations  and  river  gaugings  whi<j 
were  made  during  the  low  water  season  of  1887,  and  the  high  water  season  of  1888   } 
well  as  the  description  and  elevations  of  the  more  prominent   bench   marks,  have   be( 
printed  on  the  charts    in  tabular  form,  also  in  red.     The  axis  of  the  ship  channel  ai 
the  elevations  above  the  mean  level  of  the  sea  of  the  low  water  datum    level    propos( 
for  the  reduction  of  soundings,  so  as  to  indicate  the  minimum  depths  that  may  be  safe 
counted  upon  for  navigation  purposes  in  the  said  channel,  are  shown  in  blue. 

Finally,  a  proflle  of  the  St.  Lawrence  ship  channel  between  Quebec  and  Montreal 
including,  besides  all  the  characteristic  tide  and  river  levels  already  enumerated,  the  a| 
proximate  line  to  which  the  Admiralty  soundings  appear  to  have  been  reduced,  and  a  pr^j 
file  of  the  navigable  channel  of  the  whole  River  Richelieu ,  from  Rouse's  Point,  Lakj 
Champlain,  to  Sorel,  have  been  added  on  these  charts  to  a  horizontal  scale  of  30,000  fj 
and  a  vertical  scale  of  40  ft.  per  inch,  as  also,  reductions  of  the  series  of  typical  loc;l 
and  instantaneous  hourly  tide  curves  already  described.* 


*The  charts,  with  additions  above  described,  have  been  rei)roduced  by  lithography,  each  in  two  par 
liayinK  the  .same  width  as  the  Official  Report  and  marked  a  and  h  ;  the  plans  of  the  rivers  being  enlarge 
uiiifonnly  to  i2o^(5on>  wliich  corresponds  to  a  scale  of  10,000  ft.  ))er  inch. 

Illustration  No.  XX  Via  comprises  the  plan  of  the  River  St.  Lawrence,  Quebec  to  Pointe  du  Lav 
with  corresponding  jnotilc  of  ship  channel.  On  No.  XXVI/>  are  shown  the  local  and  instantaneous  hourl 
ti(U'  curves,  togctlicr  with  the  chief  results  of  the  tidal  observati(ms  and  river  gaugings  of  1887-88,  in  tabi 
liir  form. 

\o.  XX  Vila  is  a  plan  of  Dw  St.  Lawrence,  Pointe  du  Lac  to  Montreal  and  Lachine,  with  corre.| 
ponding  jMofile  of  ship  cliannel,  etc.  No.  XXVlI/>  is  a  plan  of  the  whole  River  Richelieu  to  the  sani 
.Mcald  as  tlic  St.  Lawrence,  viz.  :  10,000  ft.  per  inch,  with  profile  of  navigable  channel. 
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HATKS    OF    HISK    AND    FALL    OF    TIDKS,    Qll':i{K("    TO    IJATISCON. 

According  to  the  typical  local  tide  curves  constructed  and  the  results  of  the  series 
itiuuous  observations  made  in  1887-88  generally,  the  maximum  rates   of  rise  and 
t  the  tide  water  ol)tained  at  the  gauging 
!  cu'dinary  conditions  as  regards  wind  and  weather 


rise 

stations   between   Quebec   and   Batiscan, 

it  springs  of  maximum  im})ort- 


luriiig  the  low  water  season  of  the  year,  viz.  :   as 

TABLE  XXVIIT. 


shown  hereunder : — 


(iauging  Stations- 


. ,    liraving  Dock.  . 

I.aiidiere 

Nicholas 

!  inte  Platon   .         .    . 

•ondines 

Jean  des  Chaillon.s , 
tiscan     


Maximum 

rates  of  rise 

of 

flood. 


Feet  per 
hour. 


900 

0 

7-80 

0 

G-90 

0 

5  00 

,  0 

3-60 

1 

2-80 

1 

200 

1 

Time  after  low 
water. 


Maximum     rp-         <•.      i  •   i 
rates  of  fall    T""e  after  high 

of  ebb. 


water. 


23  to  0-48 


0-43 
0-48 
113 
2  11 
2-24 
1-41 


Feet  per 
hour. 


•90 

0- 

•60 

0- 

•00 

0- 

•00 

0^ 

•10 

0- 

•60 

0- 

•80 

0- 

46  to  1-32 


1-55 
1-45 
111 
107 
0-57 
0-42 


In  computing  the  typical  mean  rates  of  rise  and  fall  which  are  entered  in  the  fol- 
wing  table  (XXIX.),  the  portions  of  both  the  ebb  and  flood  tide  ranges  corresponding 

the  stand  within  0*05  ft.  at  high  and  low  water,  have  been  purposely  eliminated 
iroughout.     This  was  done  with  a  view  of  indicating,  as  closely  as  practicable,  in  con- 

ction  with  the  above  absolute  maximum  and  minimum  rates,  the  general  nature  of  the 
jnirly  fluctuations,  in  the  level  of  the  estuary  at  the  gauging  stations  during  the  high 
iid  low  water  seasons. 


TABLE   XXIX. 


Mean  rates 
of  rise  of  floods  ob- 
served during 
the  low  water  season, 
of  1887,             1 
corresponding  to  : 

Mean  rates 
of  fall  of  ebbs  ob- 
served during 
the  low  water  season 
of  1887, 
corresponding  to  : 

Mean  rates 
of  rise  of  floods  ob- 
served during 
the  high  water  sea- 
son of  1888, 
corresponding  to  : 

Mean  rates 
of  fall  of  ebbs  ob- 
served during 
the  high  water  sea- 
son of  1888, 
corresponding  to  : 

Gauging  Stations. 

Aver- 

Aver- 

Aver- 

Aver- 

i 

Maxi- 
mum 

Mini- 
mum 

age    ! 
ranges,  Maxi- 
of  a     mum 

Mini- 
mum 

age 

ranges 

of  a 

Maxi- 
mum 

Mini- 
mum 

age 

ranges 

of  a 

Maxi- 
mum 

Mini- 
mum 

age 

ranges 

of  a 

, 

si)ring 
ranges 

neap 
ranges 

com- 
plete 
lunar 
month 

spring 
ranges 

neap 
ranges 

com-  j  spring  j  neap 
plete  ranges  ranges 
hinar 
month 

com- 
plete 
lunar 
month 

sprmg 
ranges 

neap 
ranges 

com- 
plete 
lunar 
month 

1 

Feet 
per  hr 

Feet 
per  hr 

Feet 
j)er  hr 

Feet 
per  hr 

i       1 

Feet     Feet     Feet 
per  hrjper  hr  per  hr 

Feet 
per  hr 

Feet 
per  hr 

Feet 
per  hr 

Feet 
per  hr 

Feet 
V)er  hr 

i'^^vi8  Graving  Dock,. . 
fhaiidiere  . . . 

420 
3-85 
400 
3  43 
2-40 
1-88 
137 

2^02 
1-99 
203 
213 
132 
0-93 
0  34 

291 
2^87 
2-85 
2  65 
195 
1-45 
0-87 

236 
229 
2  20 
1-79 
1:09 
0  81 
0-44 

1-42 
149 
150 
1  31 

0-72 
0-58 
0  17 

192 

1-89 
1^87 
156 
096 
0  66 
0  30 

418 
4  04 
3  72 

215 
211 

9  OS 

3 
2 
2 
2 

1 
1 
0 

01  '  2  20 

90     218 
80     208 
79     160 
^9     078 
04     0  53 
49     ^^  ■  9.i\ 

139 
138 
136 
0-90 
0-33 
018 
008 

1-84 
180 

|i.  Nicholas 

177 

'omte  Pluton 

■roiidines 

't.  .lean  Deschaillons! 
satiscan 

366  i  204 
266  1  0^83 
1^87      0  49 
111     niQ 

1-27 

0^58 

o-a5 

0  16 
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TABLE   XXX.  5 

Slope   of  St.  Lawrence,  corresponding  to   lowest  normal  tide  and   riv^er  levels  betl 

Quebec  and  Montreal. 


o 


^  be 


3°  I 

4° 

5° 

6° 


9° 
10° 

ir 

12° 
13° 
14° 
15° 
l(i° 

)8° 
1J)° 
20° 

21° 

22° 
23° 
24" 

2.5" 

194 


n 


13* 
1()' 

'20" 


37| 
42 


44^ 

49 

5lh 


54 

55i 
01^ 

681 
'77" 
80§ 


87 

iofi 
'ii7i' 

i35i 


HOi 

148^ 
i53if 
159.^' 


8i 


17i 
■44' 


Localities. 


Graving  dock,  St.  Joseph  de  Levis . 


Lower  end  of  narrow  gorge  on  St.  Lawrence,  known  tin- 
der the  name  of  "LeSault,"  near  mouth  of  River 
Chaudiere. 


Basile's  Hill  (south  shore).     Upper  end  of  narrow  gorge 
known  as  "  Le  Sault." 


Baker's  wharf,  St.  Nicholas  (south  shore). 

Point  1^  mile  below  St.  Augustin  church  (north  shore). 


C  fl  fl 


Pointe  Aubin  (south  shore)  or  Frechette's  Island  (north 
shore). 

Pointe  Platon,  Hon,  Mr.  Joly  de  Lotbiniere's  wharf. 


jFoot  of  Richelieu  Rapid,  opposite  Deschambault  wharf, 
h  mile  below  Richelieu  Island. 


iHead  of  Richelieu  Rapid,  opposite  Lotbiniere  church. 
Grondines  wharf  (north  shore). 


Grondines  Point  (north  shore)  and  Cap  Charles  (south 
shore). 


St.  Jean  Deschaillons  wharf,  Cap  a  la  Roche. 
Head  of  Cap  a  la  Roche  rapid. 
Batiscan  (north  shore),  Brunelle's  wharf. 
Champlain,  Gagnon's  wharf. 
Head  of  Provencher  shoal. 


H 


Grand  Trunk  Railway  wharf,   Doucet's  Landing,  south 
shore,  opposite  Three  Rivers. 


Port  St.  Francis,  lower  end  of  Lake  St.  Peter. 


20|  1. 


91 


.  Mouth  of  River  Yamaska,  head  of  Lake  St.  Peter. 


18 


Sorel,  mouth  of  River  Richelieu. 


4^ 


LFpper  end  of  chain  of  islands  along  south  shoi-e,  3  miles 
above  Contrecoeur  wharf. 


'Vercheres  wharf. 


Varennes  wharf. 


Boucherville  wharf. 
Longueuil  Government  wharf. 
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0  360 

0-755 
0-875 
0-840 


"oj    1 


oooii 

0-36oi 
I 
I 

01 

0  350( 
0-210( 


0-749 

0  042^ 

0-281 

0062-1 
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TABLE  XXX,~-Con. 

Klope  of  St.  Lawrence,  corresponding  to  lowest  normal  tide  and  river  levels  between 

Quebec  and  Montreal. 


^  a 

hi   ■ 

11 

11 

Htc 

1-2 

|j 

^ 

hH 

161 

1 

ieii 

n 

i62^ 

162f 

Localities. 


Foot  of  St.  Mary's  current,  opposite  He  Ronde. 


Head  of  St.  Mary's  current,  opposite  St.  Helen's  Island 
ferry  landing. 


Foot  of  Lachine  Canal. 


Totals . 


>  -M^  •:  -i  s 
-o  e  he  a. St; 

•"    C   3   j3   ^ 


1000 

0-680 


29  210 


3  fl^ 

"^"Z'a 

S-r    A     C 

a  5 


2-66667 
0-49455 


Inward  bound  vessels  for  the  port  of  Montreal,  have  to  ascend  portions  of  one  or 
ore,  and  possibly  of  the  whole  of  the  characteristic  acclivities  of  the  stream  enumerated 
id  described  above  in  Table  XXX.,  which  obtain  during  the  low  water  season  between 
Liebec  and  Montreal. 

According  as  the  speed  of  the  incoming  ship  exceeds  or  falls  short  of  the  rate  of 
Ivance  of  the  head  of  the  flood,  the  incline  which  she  has  to  ascend  at  any  point  is 
eeper  or  flatter  than  that  indicated  in  the  table.  On  the  other  hand,  the  benefit 
jliich  a  vessel  going  down  the  St,  Lawrence  derives  at  any  point,  as  regards  impulsion, 
pm  the  slope  of  the  stream  is,  during  floods  :  smaller  than  that  which  would  result  from 
e  corresponding  declivity  given  in  Table  XXX. ;  diminishing  as  the  speed  of  the  ship 
creases,  and  during  ebbs  :  larger  than  the  tabular  declivity  ;  increasing  with  the  speed 
the  ship. 

TIDAL  CURRENTS  INDUCED  BY  FLUTIAL  UNDULATIONS. 

On  the  St.  Lawrence,  as  in  the  tideway  of  every  other  large  river  flowing  into  the 
a,  the  stream  of  ebb  continues  to  make  at  any  point  P,  for  a  short  time,  say  \  to  ] 
)ur,  or  more,  after  the  hour  of  low  watpr.  During  this  space  of  time  a  portion  of  the 
juid  needed  to  insure  the  unbroken  propagatian  of  the  incoming  fluvial  intumescense 
;used  by  an  oceanic  tide  wave,  viz.,  over  the  part  of  the  Qstuary  lying  below  the  point 
.  is  derived  from  the  drainage  water  carried  by  the  river  proper  and  the  body  of  tide 
ater  accumulated  in  the  estuary  on  the  up  stream  side  of  the  cross  section  correspond- 
g  to  the  said  point. 

At  slack  water  of  ebb,  no  more  river  or  tide  water  from  above  is  required,  to  satisfy 
I'e  condition  just  mentioned  of  the  continuous  propagation  of  the  fluvial  undulation, 
jhich  is  thenceforth  formed  entirely  by  liquid  drawn  from  the  portion  of  the  estuary  on 
lie  down  stream  side  of  the  cross  section  at  P.  After  increasing  gradually  for  some 
|me,  say  from  |  to  1  hour,  or  more,  from  the  instant  of  slack  water,  the  longitudinal 
janslation  of  liquid  particles  in  the  fluvial  undulation  proper  up  the  estuary,  which 
fnstitutes  the  stream  of  flood,  continues  to  take  place  in  a  comparatively  uniform  and 
|eady  manner  for,  say,  from  1  to  3  hours.  After  this,  the  flood  stream  gradually  loses 
strength,  and  makes  after  high  water  during  the  ebbing  of  the  tide,  for  just  such  a 
ngth  of  time  as  will,  under  the  circumstances,  ensure  the  continuous  propagation  of 
*e  ascending  wave  on  the  up  stream  side  of  P,  with  the  least  possible  expenditure  of 
lergy. 
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At  the  instant  of  slack  water  of  flood,  the  horizontal  translation  of  liquid  partii-s 
from  the  down  stream  to  the  up  stream  side  of  P  is  needed  no  more  to  satisfy  the  cL 
dition  just  mentioned  of  the  formation  of  the  incoming  undulation,  and  the  tide  wgjr 
remaining  in  the  estuary  commences  to  return  seaward,  constituting  the  stream  of  e|). 
This  stream  assumes  a  velocity  in  accordance  with  the  slope  that  establishes  itsell  t 
every  instant  either  between  the  summit  of  the  tide  wave  and  the  sea,  when,  as  isu- 
variably  the  case  in  tideways  of  moderate  length,  one-half  an  undulation,  at  most,  ( i 
find  place  therein  at  one  time,  or  else  between  the  wave  crest  and  the  head  of  the 
coming  flood,  when  the  estuary  is  of  such  vast  proportions,  as  in  the  case  of  the 
Lawrence,  that  the  whole  force  of  one  tidal  oscillation  is  expended  previous  to  a  seccil 
wave  making  its  way  up  the  river. 

For  an  hour  or  two,  or  more,   from  slack  water  of  flood,   the  outward  currijt 
gradually  gains  in  strength  till  the  flow  becomes  comparatively  steady  and  uniform,  sil 
thus  the  water  continues   to  flow  seaward  for  from   3  to  5  hours  or  more,  when  ">^. 
stream  of  ebb  diminishes  in  a  sensible  manner  until  it  becomes  perfectly  slack  agaii 
short  time  after  low  water.     As  already  explained,  the  length  of  time  which  this  stre; 
yet  steady  at  dead  low  water,  continues  to  obtain  thereafter  while  the  tide  rises,  is  su(; ; 
that  the  quantity  of  liquid  required  for  the  unbroken  propagation  of  the  fluvial  wave  |i 
the  down  stream  side  of  the  point  P,  up  to   the  instant   of  slackwater  of  ebb,  may 
supplied  in  the  easiest  way  possible  under  the  circumstances. 

It  is  noteworthy  that  the  direction  followed  by   the  tidal   stream  at  any  point! 
cannot  always  be  inferred  from  that  of  the  surface  slope  of  the  water.     In   the  port 
of  the  estuary  between  Quebec  and   Batiscan,   the    stream    of   ebb    continues,  as  ^ 
known,  say  1  to  3  hours,  or  more,  after  low^  water,  and  while  at  Quebec  the  stream  of  flc 
already  makes  about  1  hour  after  low  water ; .  at  Batiscan  this  stream  practically  cea 
to  be  felt,  nevertheless,  at  springs,  during  the  low  water  season,  the  surface  decliv 
of  the  river  assumes,  at  every  point  along  this  stretch,  a  westerly  or  up  stream  directi 
immediately  after  the  tide  reaches  its  lowest  point.     In  the  spring  of  the  year,  howevj, 
when  the  volume  of  drainage  water,  carried  by  the  river  proper,  is  very  great,  the  sj- 
face  slope   of  the  tideway  is,   at  low  water  of  neaps,  generally,  if   not  always,  in|i 
easterly  or  down  stream  direction  at  points  to  the  westward  of  Pointe  Platon.  j 

In  the  summer  of  1882,  while  engaged  on  the  hydrographic  survey  between  Quelp 
and  Cap  a  la  Roche,  which  was  commenced  under  my  direction  in  1881,  I  had  velocity 
of  tidal  currents  measured  at  several  points  in  the  ship  channel  between  Pointe  a 
Trembles  (en  has)  and  Pointe  Platon.  The  measurements  were  made  with  Masse, ^ 
patent  log,  at  intervals  of  5  minutes ;  the  current  meter  being  immersed  now  for  5  a>l 
again  for  10  minutes  at  a  time.  The  rise  and  fall  of  the  tide  was  also  ascertainl 
simultaneously,  with  the  aid  of  a  tide  staff  anchored  out  in  the  river,  beyond  low  wa  r 
mark,  in  about  8  feet  depth  ;  the  elevations  of  the  water  registered  at  intervals  of  frji 
1  to  6  minutes.  '  j 

On  Saturday,  26th  August,  1882,  when  an  easterly  to  south-easterly  breeze  of  frji 
4  to  16  miles  an  hour  was  blowing,  measurements  were  made  continuously  at  a  pointu 
the  ship  channel  2},  miles  below  Pointe  aux  Trembles  wharf,  from   9*30  a.m.  to  6  p. 
an  interval  which  covered  fully  an  entire  flood  tide  of  4  hours  and  55  minutes  durativ 
and  having  a  range  of  11 -10  ft.,  together  with  the  first   quarter  of  the   succeeding  e 
past  slack  water,  and  the  last  three  quarters  or  so  of  the  preceding  ebb.       Again, 
the  following  Monday,  28th  August,  1882,  when  there  was  little  or  no  wind,  a  series; 
current  measurements  was  made,  embracing  a  complete  ebb  of  7   hours  and  51  minu 
duration,  and  having  an  amplitude  of  14-0  ft.,  together   with  the   first  half  or  so  of  1 
succeeding  fiood,  viz.,  past  slack  water.  | 

On  illustration  No.  XX  VIII.  are  shown,  at  the  proper  elevation  above  the  approl- 
mate  mean  sea  levc^l  datum,  local  tide  curves  in  blue  and  corresponding  current  ourp 
in  red,  which  are  based  on  the   observations   and  measurements  made   26th  and  2'  i 
August,  1882,  above  referred  to.      In  constructing  the  current  curves  the  times  W( 
repres(int(!d  by  abscissas,  one  inch  being  allowed  per   hour,    the   same  as  the  local  t; 
curves,  whih;  the  scale  of   the  ordinates  was  fixed  by  the  consideration   that  the  difl 
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ti?e  in  elevation  of  the  slack  water  hovels  of  ebb  and  flood  would   have  to  indicate  the 
tial  distance  passed  over  by  tlie  stream,  in  each  case,  between  two  consecutive  instants 


Ulack  water. 


TABLE  XXXI. 

Flood  Strkam. 


Time, 
iturday, 
j  2t»th 
A  ugxxst, 


l!lOp.m. 
\\M)  do 
llV)  do 
|ir>  do    , 

IH)  do 

Il7  do 

m  do    , 

to  do    , 

)()  do    . 

X)  do 

15  do 

H)  do    , 

iO  do 

K)  do 

20  do 

iO  do 

!tO  do 

1)0  do 

IX)  do 

llO  do 

|»0  do 

ho  do 

15  do 

)0  do 

l(»  do 

iO  do 


Elevation 

of 

Water. 


+  r 

Rate  of  rise 

of  flood, 

—  7* 

Rate  of  fall 
of  ebb. 


Feet  above 

Feet  per 

datum. 

hour. 

4-35 

-1-26 

3 -90 

—1 

20 

3  70 

0 

00 

410 

2 

28 

6-47 

2 

76 

7-33 

3 

03 

7 -99 

2 

40 

8-29 

2 

28 

8-75 

2 

88 

9-25 

2 

73 

9-86 

2 

58 

10  Of) 

2 

67 

11  00 

2 

64 

11  98 

3 

27 

13  03 

2 

55 

13-37 

1 

68 

13-59 

1 

38 

13  83 

2 

13 

14-30 

2 

01 

14-50 

0 

90 

14-60 

0 

90 

14  79 

0 

60 

14-80 

0 

00 

14-80 

—0 

30 

14-38 

—1 

23 

14-09 

-1 

29 

+    V 

Velocity  of 

stream  of 

flood, 

—  V 

Velocity  of 

stream  of 

ebb. 

Miles  per 
hour. 


-3-5572 

—3-7696 

—3-5615 

—2  6911 

—0-1391 

0  0000 

0-3399 

0-5141 

1-2668 

1-7577 

1.9520 

1-8912 

1-9273 


1-8158 
1-6750 
1-5920 
1-5892 
1-5167 
1-28.33 
1-2252 
0-9828 
0-7742 
0-2880 
0-1960 
0-0000 
-0-1841 


0  0000 
0  1416 
0-2255 
0-4398 
0-6438 
0-7566 
0-7083 
0-7300 
0.5553 
0-6569 
0  9476 
11516 
0-7121 
0-6409 
1-3613 
1-0920 
1-2903 


Remarks. 


End  of  steady  ebb  stream. 
Dead  low  water. 


Slack  water  of  ebb. 

Pleasant  south-easterly  breeze. 


1952  ft.  per  hour  maximum  velocity  of 
flood  stream. 


Wind  easterly,  8  miles  per  hour. 


Top  high  water. 

Slack  water  of  flood.    South-east  wind, 
16  -  8  miles  per  hour. 


w  the  corresponding  local  flood  and  current  curves  for  August  26,  1882,  plotted  in 

'ordance  with  the  above  data    (See  illustration  No.  XXVIII.)    are  both,  not  only 

tiAy  straight ;  but  also  nearly  parallel  during  the  interval  of  Ih.  30m.  between  3  p.m. — 

oj  2   hours   and    10   minutes    after   low   tide — and    4.30   p.m.,    or    one    hour  and  15 

nhutes  within  the  succeeding  high  water.     Hence,    at    Pointe    aux  Trembles    (en  has) 

"ing  the  interval  of  flood  just  mentioned,  or  any  corresponding  interval;  the  value  of  the 

V 

./,  between  the  rate  of  rise  r  of  the  flood,  and  the  velocity       f  of  the  current,  re- 


i 
Bins  sensibly  the  same,  and  is  nearly  equal  to  the  mean  value  of   j/_,    corresponding  to 

1  •  ^ 

tj  interval  between  slack  water  of  ebb  and  the  succeeding  slack  water  of  flood. 

!  It  will   be  seen,  nevertheless,    from    an  inspection  of  the  results  entered  in  table 

-  fXL,  that  although  the  general  parallelism  of  the  corresponding  flood  tide  and  cur- 

t  curves  indicates  that    /  is  on  the  whole  directly  proportioned  to  r  ;  on  26th  Aug- 

,  1882,  both  the  rate  of  rise  r  of  the  tide  and  the  velocity   ^J   of   the    flood   stream 
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oscillated  incessantly  within  narrow  limits  about  their  average  or  continuous  values' l 
it  looks  as  if  ^f  and  r  varied,  sometimes  at  least,  in  opposite  directions.     No  doubt,  ke 
of   these   passing  irregularities  are  due  to  errors  of  observation  made  in  estimatiiu  ] 
elevation  of  the  water,  as  indicated  by  a  plain  tide  staff  anchored  out  in  the  ri\  er 
therefore  unprotected  from  swells  and  the  splash  of  waves.     Some  irregularities 
also  probably  caused  by  the  easterly  breeze  which  was  blowing  at  the  time,   ^ 
again  by  passing  vessels,   indeed,  the  water  in  the  bksin  between  St.  Nicholas  *n 
Pointe  Platon  appeared  to  be  almost  continually  in  an  unsettled  state  of  equilibriuj 

Mean  value  of  Z_,  for  the  interval  of  Ih.  30m.  from  3  p.m.  to  4.30  p.m. = 


r 


7 


1'8319  miles  p.  hour  

2^5lt ~  ^'^^^^' 


Mean  value  of  jL-  from    slack    water   of  flood,  at    2h.  17m.,  viz.  :     Ih.  27m. 

r 

low  water,  to  slack  water  of  ebb  at  6h.  16m.  p.m.,  viz.  :  31  minutes  after  high  1 
forming  an  interval  of  3  hours  and  59  minutes  = 

1-1825  miles  p.  hour 


1-7699  feet  per  hour 
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TABLE  XXXII. 

Knn  Sthkam. 


Time, 
aturday, 
ugust  28, 
1882. 

Elevation 

of 
Water. 

-  r. 

Rate  of  fall 

of  ebb. 

+  r.      ^ 

Rate  ©f  rise 

of 

flood. 

-V. 

Velocity 

of  stream  of 

ebb. 

+  v. 

Velocity 

of  stream  of 

flood. 

r. 

Remarks. 

Feet  above 
datum. 

Feet 
per  hour. 

Miles 
per  hour. 

\ 

\.M. 
(i  46 

17  90 

N.N.W.  wind  barely  perceptible. 
Top  high  water. 

Slack  water  of  flood. 

7.15 

17-57 

-1 

38 

0  000 

0-000 

7.45 

16-39 

-2 

22 

-07383 

0 

3326 

8.00 

15-84 

-2 

40 

-1-4.339 

0 

5975 

8.30 

14-64 

-2 

28 

-2-7511 

1 

2066 

Calm. 

n.oo 

13  50 

-2 

37 

-3-3685 

1 

4213 

10.00 

11-45 

-1 

77 

-4- 1931 

2 

3690 

11.00 

9-66 

-1 

50 

-4-2321 

2 

8214 

Sky  overcast. 

12.00 
P.M. 
1.00 

7-83 

-1 

83 

-4  .3541 

2 

3793 

S.S.  wind  just  perceptible. 

6  14 

-1 

92 

-4  6892 

2 

4423 

. 

2.00 

4-58 

-1 

38 

-4-4352 

3 

21.39. 

2.15 
2.39 

4-25 
3-90 

-1 

-0 

26 

00 

-4-8273 
-4  3704 

3 

8312 

S 

4  827  mile.s  per  hovu",  maximum  velocity 

of  ebb  stream. 
Dead  low  water. 

3.00 

3.15 

4-61 
5-56 

7-84 

+  3 

+  4 
+  3 

m 

62 
90 

-31115 

-1-9554 

0  0000 

t 

Calm. 

3.45 

Slack  water  of  ebb. 

4.00 

8-54 

+  2 

55 

+  0-2083 

Northerly  wind,  2  miles  per  hour. 

4.15, 

9  14 

+  2 

82 

+  1  1410 



,      4.45 

10  86 

+  3 

42 

+  2-4184 

Wind  gone  down. 

Mean 

V 

value  of  _ 

1 

f_  from 

10 

a.m.    to  2 

.30    1 

3.m. — 

an  interval  of  4h.   30m.    during 

'lich  the  ebb  stream  remained  nearly  uniform 

4'4030  miles  per  hour 


1-6711    feet  per  hour 


2-6348. 


Mean  value  of      ^   from  slack  water  of  flood  at  7.15  a.m.,  or  29  minutes  after  high 

Iter,  to  slack  water  of  ebb  at  3h.  45m.,  or  Ih.  6m.  after  low  water,  forming  an  interval 
8h.  30m.  =  3-4860  miles^  per  hour  ^  ^.^^^^ 


1*1447  feet  per  hour 
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Information  respecting  the  eleA^itions  of  various  points  above  mean  sea  level,! 
has  already  been  furnished,  upon  application,  to  many  engineers  and  other  parties, 
whom  are  the  following  gentlemen  : — Revd.   Professor   A.  K.   Laflainme,  Laval 
versity  ;  Thos.  Monro,  Esq.,  E.  H.  Parent,  Esq.,  St.  Geo.  Bos  well,  Esq.,  Thos.  Berli 
Esq.,  and  J.  O.  Mignault,  Esq.,  Civil  Engineers  ;  and  Dr.  L.  Laberge,  Medical 
Montreal,  and  it  is  desirable  that  all  levels  taken  hereafter,  for  this  or  any  other  de 
ment  of  the  public  service,  be  referred  to  the  mean  sea  level  by  connecting  the 
whenever  practicable,  with  one  of  the  geodesic  bench  marks  made  under  my  directl 

As  regards  this  department,  a  circular  over  your  own  signature  addressed  to 
engineers  under  your  control  would  evidently  prove  the  best,  if  it  is  not  the  only  wa 
attaining  the  object  in  view,  viz.  :  the  adoption  of  one  and  the  same  datum  (the 
level  of  the  sea)  for  all  elevations  determined,  whether  of  the  water  or  of  the  land. 

In  conclusion,  I  have  again  to  bring  under  your  notice  the  important  services 
have  been  rendered,  both  in  the  field  and  in  the  office,  by  Mr.  Chas.  Chaloner,  as  assisl| 
engineer  and  draughtsman,  and  Mr.  H.  J.  Friel  as  principal  rodman,  computing 
etc.     I  may  add  that  in  connection  with  the  work,  Mr.  All.  Dostaler  has  proved  hi 
to  be  a  competent,  painstaking  employee. 

I  have  honour  to  be,  sir. 

Your  obedient  servant, 

(Signed)         R.  STECKEL, 

Engineer  in  charge. 
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PUBLIC   VyTORKS,   CANADA, 

GEODETIC   LEVELLING. 


^ATER  LEVELS,  RIVER  ST.  LAWRENCE, 


BETWEEN 


QUEBEC,   MONTREAL    AND    LACHINE. 


rST  OF  ILLUSTRATIONS   ACCOMPANYING   REPORT   ADDRESSED   TO 
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REPORT 

ON 

WATEH  LEVELS,  RIVER  ST.   LAWRENCE, 

BETWEEN 

QUEBEC,   MONTREAL   AND   LACHINE 

BY 

R.  STECKEL,  CIVIL  ENGINEER 
24th  NOVEMBER,  1891. 


List  of  accoiiipaiiyiiig  illustrations  and  references  to  colours  used  on  the  same. 


*L— View  of  tide  gauge,  as  put  up  for  transportation. 

*II. — Tide  gauge  in  position  for  work. 

^III. — Diagrams  showing  vertical  movements  of  summits  and  troughs  of  tide  wavt 
for  :  1°.  Cumberland  Basin,  Bay  of  Fundy  ;  2°.  Baie  Verte,  Gulf  of  St,  Lawrence 
3°.  Rimouski  ;  4°.  Quebec  City ;  5°.  Pointe  Platon ;  6°.  Grondines  ;  7°.  Sore 
high  and  low  water  levels,  plotted  as  ordinates  in  the  order  of  the  ranges  of  tides 
these  being  laid  down  as  abscissas.     Scale  5  ft.  per  inch. 

*IV.- — Diagrams  showing  discrepanecies  between  computed  and  observed  times  of  hig 
water,  for  the  low  water  season  of  1887,  and  the  high  water  season  of  188(i 
Levis  Graving  Dock.  Scale  of  abscissas,  40  hours  per  inch.  Scale  of  ordinate 
20  minutes  per  inch.  I 

*Y. — Diagrams  showing  discrepancies  between  computed  and  observed  times  of  hig; 
water,  for  the  low  water  season  of  1887  and  the  high  water  season  of  188'! 
Batiscan.  Scale  of  abscissas,  40  hours  per  inch.  Scale  of  ordinates,  20  minute'i 
per  inch.  i 

^VL,  VII.,  VIII. ,  *IX.,  X.— Diagrams  showing  fluctuations  of  high,  low  and  mean  tid 
levels  at  the  Levis  Graving  Dock,  River  Chaudiere,  St.  Nicholas,  Pointe  Platoi 
Grondines,  St.  Jean  des  Chaillons,  Batiscan  and  Champlain  gauging  statioii> 
during  the  low  water  season  of  1887.  Scale  of  abscissas,  20  hours  per  inclj 
Scale  of  ordinates,  2  ft.  per  inch.  ! 

*XI. — Diagram  showing  tide  and  river  water  fluctuations  during  the  low  water  seaso; 
of  1887  at  Doucet's  Landing  (opposite  Three  Rivers),  Port  St.  Francis,  Sore! 
Contreca^ur,  Vercheres  and  Longueuil.  Scale  of  abscissas,  20  hours  per  incb 
Scale  of  ordinates,  2  ft.  per  inch. 

XII.,  XIII. ,  *XIV. — Diagrams  showing  fluctuations  of  high,  low  and  mean  tide  levels  a 
the  Levis  Graving  Dock,  River  Chaudiere,  St.  Nicholas,  Pointe  Platon,  Grondines 
St.  Jean  des  Chaillons,  Batiscan  and  Champlain  gauging  stations,  during  the  higl 
water  season  of  1888.  Scale  of  abscissas,  20  hours  per  inch.  Scale  of  ordinates 
2  ft.  per  inch. 

*XV. — Diagram  sliowing  tide  and  river  water  fluctuations  during  the  high  water  sea 
son  of  1888,  at  Doucet's  Landing,  Port  St.  Francis,  Sorel,  Contrecoeur,  Verchere 
and  Longueuil.  Scale  of  abscissas,  20  hours  per  inch.  Scale  of  ordinates,  2  ft. 
pel'  inch. 


*  Lithographed  full  size  to  accompany  Official  Report  of  Minister  of  Public  "Works  for  fiscal  year  1890-911 
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ICVI.  to  XXII. — r)ia»,'rams  showing  geometrical  loci  of  amended  high  and  low  tide  levels 
for  the  low  and  high  water  seasons,  at  th(;  Levis  Graving  Dock,  8t.  Nicholas,  Pointe 
Platon,  (iroiidines,  St.  Jean  Descliaillons,  JJatiscan  and  Chaniplain  gauging 
stations  ;  also,  loci  of  amended  rivei-  levels  at  Verch^res,  as  taken  oil  diagrams 
Nos.  VI  to  XV  when  plotted  as  ordinates  in  the  oi-der  of  the  conesptmding 
astronomical  coefficients  of  tidal  importance  laid  down  as  abscissas.  Scale  of 
abscissas,  10  hundreths  (centicmes)  j)er  inch.      Scale  of  ordinates,  2  ft.  ])er   inch. 

['■*XXIII.- — Diagram  showing  sinmltaneous  gaugings  made  undei-  the  supervision  of  the 
Montreal  Flood  Commission  at  Lapiairie,  St.  Lambert,  Montreal,  Hochelaga, 
Longue  Pointe,  Boucherville,  Varennes  and  Sorel,  Decend)er,  1886,  to  April, 
1887,  at  their  proper  elevations  above  the  mean  sea  level  datum. 

"XXIV. — Profile  of  the  River  St.  Lawrence  between  Quebec  and  Lachine,  in  one 
length,  on  which  are  shown  the  loci  of  normal  and  extreme  high  and  low  tide 
levels  at  high  and  low  stages  of  the  river ;  instantaneous  water  lines,  spring 
flood  levels,  etc.  Also,  the  prominent  bench  marks,  with  their  elevations  and 
the  principal  results  of  the  tide  and  river  gauging  operations  of  1887-88,  etc. 
Horizontal  scale,  xsVtt^'  ^^"  ^'OOO  ft.  per  inch.  Vertical  scale,  jj^^,  or  16  ft.  per 
inch. 

S.X.Y. — Typical  local  tide  curves  at  the  eight  gauging  stations  between  Quebec  and 
Three  Rivers,  for  the  low  and  high  water  seasons.  Scales  :  abscissas,  1  inch  per 
hour  ;  ordinates,  or  heights  of  water,  h  inch  per  foot.  Aho,  hourly  instantaneous 
water  lines,  Quebec  to  Lake  St.  Peter,  for  the  low  and  high  water  seasons. 
Horizontal  scale,  5  miles  per  inch  ;  vertical,  |  inch  per  foot. 

fXXVI. — Admiralty  chart  No.  2830«,  River  St.  Lawrence,  Quebec  to  Pointe  du  Lac. 
General  scale,  10*335  ft.  nearly.  The  following  additions  have  been  made,  in  red 
on  this  map,  viz.  :  (1.)  The  main  continuous  line  of  geodetic  levels  run  along  the 
south  shore  of  the  St.  Lawrence,  together  with  all  check  and  loop  lines,  cross- 
sections,  etc.,  inclusive  of  river  crossings  which  have  been  levelled  in  connection 
with  the  main  line  on  both  sides  of  the  estuary.  (2.)  A  profile  of  the  ship 
channel,  to  a  horizontal  scale  of  30,000  ft.  per  inch,  and  a  vertical  scale  of  40  ft. 
per  inch,  on  which  are  indicated,  besides  the  characteristic  tide  levels  at  high  and 
low  stages  of  the  river,  the  prominent  bench  marks  and  principal  results  of  the 
tidal  observations  and  river  gaugings  made  in  1887-88,  the  same  as  on  illustration 
No.  XXIV — also,  the  approximate  water  line  to  which  the  Admiralty  soundings 
appear  to  have  been  reduced.      (3.)  Series  of  typical  local  and  instantaneous  tide 


^XXVII. — Admiralty  chart  No.  2830  6,  River  St.  Lawrence,  Pointe  du  Lac  to  Lachine 
Rapids.  General  scale,  10,335  ft.  per  inch  nearly.  Additions  similar  to  those 
described  for  chart  No.  2830  a,  Illustration  No.  XXVI.,  made  in  red  on  this 
map,  both  in  connection  with  the  St.  Lawrence  and  the  River  Richelieu,  includ- 
ing a  profile  of  the  whole  of  the  last  named  river,  from  Rouse's  Point,  on  Lake 
Champlain  (State  of  New  York)  down  to  Sorel. 

^'XXVIII. — Corresponding  tide  and  current  curves  at  a  point  in  ship  channel  2|  miles 
below  wharf  at  Point  aux  Trembles  fen  bas),  according  to  observations  made  in 
1882.     Scales  :  Abscissas,  1  hour  per  inch  ;  ordinates,  2  ft.  per  inch. 


**  Lithographed  one  half  full  size. 

+  Profile  reproduced  by  lithography  ^^  of  original  size.    Horizontal  scale,   f-^hi^,  or  G250  ft.  per  inch  ; 
prtical,  5^5,  or  25  ft.  per  inch. 

I  +This  chart  reproduced  by  lithography  in  two  parts,  numbered  XX Via.  and  XXVI6.  XX Via. 
|x)mprises  the  plan  of  the  River  St.  Lawrence,  Quebec  to  Pointe  du  Lac,  to  a  scale  of  10,000  ft.  per  inch, 
■ogether  with  a  profile  of  the  corresponding  jx-rtion  of  th(^  ship  channel  :  horizontal  scale,  30,000  ft.  i^er 
neh  ;  vertical,  40  ft.  per  inch.  On  XXVI6.  are  shown  the  local  and  hourly  instantaneous  tide  curves,  to 
jvhich  is  added \a  table  of  the  main  results  of  the  tidal  observations  and  river  gauging  made  in  1887-88. 
I  tThis  chart  also  lithographed,  inclusive  of  additions,  in  two  parts,  numbered  XXVIIa  and  XXVII6. 
i\XVIIrt.  comprises  the  i)lan  of  the  River  St.  Lawrence  to  a  scale  of  10,000  ft.  i)er  inch,  Pointe  du  Lac  to 
Montreal  and  Lachine,  together  with  a  profile  of  the  corresponding  portion  of  the  ship  channel  :  horizontal 
icale,  30,000  ft.  per  inch  ;  vertical  scale,  40  ft.  per  inch.  XXVII6.  is  a  plan  of  the  whole  River  Richelieu, 
wel  to  Rouse's  Point,  to  a  scale  of  10,000  ft.  to  an  inch,  with  a  profile  of  the  navigable  channel  drawn  to 
:he  scales  just  mentioned. 
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REFERENCES  TO  COLOURS  USED  ON  ILLUSTRATIONS. 


Black  : — ^1.  Plans  of  Rivers  St,  Lawrence  and  Richelieu,  according  to  Admira 
charts,   cadastral  plans,  Quebec  Crown  Lands  Department,  etc.      2.   Local  and  insti 
taneous  hourly  tide  curves  for  the  low  water  season,  as  well  as  all  other  tide  and  river  le 
fluctuations  observed  during  the  said  season,  excepting  those  at  Yercheres,  which  £,i 
indicated  in  ultramarine.     3.  Loci  of  discrepancies  between  observed  and  computj 
times  of  high  water,  based  on  Brest  times.     Black  is  also  used  for  general  illustratii 
purposes,  etc.  , 

Burnt  Sienna  : — Local  and  instantaneous  hourly  tide  curves  for  the  high  watj 
season,  as  also  all  other  tide  and  river  level  fluctuations  observed  during  the  said  seasd 
excepting  the  Vercheres  levels,  which  are  shown  in  ultramarine.  ! 

Purple  : — Tide  and  river  level  fluctuations  during  winter,  or  in  the  spring  at  t) 
time  of  the  debacle,  indicated  by  purple  lines  or  black  lines  shaded  in  purple.  j 

Ultramarine: — L  Yercheres  water  levels  during  the  high  and  low  water  scasor 
2.  Standard  low  water  level  proposed  for  reduction  of  soundings.     3.  Centre  line 
ship  channel,  together  with  mileage  and  elevations  of  water  surface,  also  depths  of  wat 
in  same  on  profile. 

Chiyiese  blue  .— 1 .  Loci  of  discrepancies  between  observed  and  computed  times  of  hij 
water,  based  on  London  Bridge  times.  2.  Theoretical  curves  of  summits  and  troug 
of  fluvial  waves,  and  series  of  gaining  and  losing  tides  ;  also  shading  of  important  wat 
levels  of  season  of  navigation. 

Scarlet : — L  Lines  of  levels  and  bench  marks  indicated  on  plans.  2.  Amend 
geometrical  loci  of  observed  high  and  low  water  levels.  3.  Loci  of  proposed  provision 
corrections  of  times  of  high  water. 

Jaqueminot  lake  : — Current  curves  and  curve  of  atmospheric  pressure  or  baromet 
heights. 

Green  .  • — Ground  work  of  diagrams  and  profiles  and  ordinates,  abscissas  and  plai 
or  lines  of  reference  in  general. 
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KEPORT 

ON 

WATER  LEVELS,   RIVER  ST.   LAWRENCE 

BETWEEN 

QUEBEC,  MONTREAL  AND  LACHINE 

BY 

R.  STEOKBL,  CIVIL  ENGINEER 
24th  NOVEMBER,  1891. 

LIST    OF   APPENDICES. 


*No. 
^No. 

*No. 


No. 


*No. 


N^o. 


*No. 


^No. 


I. — Computation  tables,  main  line  and  cross  sections,  section  No.  4,  city  of  Soi 

to  village  of  La  Baie  clu  Febvre ;  101  pages. 
2. — Computation  tables,  main  line  and  cross  sections,  section  No.  5,  from  parisll 

line  between  Ste.  Croix  and  St.  Antoine  de  Tilly  to  Levis  Graving  Dock ;  10| 

pages. 
3. — Computation  tables,  loop  line  from  Basile's  Hill,  south  side  of  the  St.  Lawrenceji 

vid  north  shore  to  Couture's  wharf,  Levis,  inclusive  of  river  crossings,   togethel 

with  a  spur  line  to  the  Louise  docks  at  Point  a  Carey,  and  one  from  the  churcH 

of  Notre  Dame  de  la  Garde,  Champlain  street,  Quebec,  to  the  Quebec  Observal 

tory  on  the  Cove  Fields  and  to  Martello  Tower   No.   2,   near  Grande  Allee ;  5. 

pages. 
4. — Computation  tables,  main  line  and  cross  sections,  etc.,  on  both  the  north  ami 

south  shores,  section  No.  6,  from  the  division  line  between  the  parishes  of  Sti 

Antoine  de  Tilly  and  Ste.  Croix  to  Petite  Riviere  du  Chene,  St.  Jean  des  Chaillons  | 

132  pages. 
5. — Computation  tables,  main  line  and  cross  sections,   etc.,   on   both   sides  of  th^ 

river,  section  No.  7,  from  lower  end  parish  of  Becancour  to  village  of  La  Baie  di 

Febvre;  132  pages. 
6. — Computation  tables,  main  line  and  cross  sections,  check  lines,   etc.,   on  nortl 

and  south  shores,  section  No.  8,  from  lower  end  of  parish  of  Becancour  to  Petit 

Riviere  du  Chene,  parish  of  St.  Jean  des  Chaillons  ;   105  pages. 
7. — Computation  tallies,  main  line  and  cross  sections,  etc.,  on  both  shores,  sectioi 

No.  9,  from  the  city  of  Sorel  to  a  point  in  the  parish  of  Varennes,  2  miles  beloT 

the  parish  cliurch  ;   126  pages. 
8. — Computation  tables,  main  line  and  cross  sections,  etc.,  on  the  south  side  of  the! 

St.   Lawrence,   section   No.    10,   from  the  Canadian  Pacific  Railway  bridge  at] 

Caughnawaga  to  a  point  in  the  parish  of  Varennes,  2  miles  below  the  church  ;  170j 

pages. 
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\,)  9. — Computation  tables,  section  No.  10 J — Loop  line  from  balm  of  Gilead  tree  on 
south  side  of  St.  Lawrence,  opposite  lower  end  of  St.  Helen's  Island,  to  first  pier 
of  ntnv  C  P.  Ry.  bridi^e,  south  side  of  river  road,  Montreal  to  Lachine,  vid  north 
shore  of  river  ;  from  J^i-ock  street,  Montreal,  to  Lachine  C.  P.  lly.  ))rid<,'e,  inclusive 
of  river  crossings,  extensions  eastwardly  from  Brock  street  to  Hoch(ilaga  sugar 
refinery,  and  cross  sections,  etc.,  levelled  in  connection  with  the  said  line;  126 
pages. 
\\)_  10, — Comi)utation    tables,  section  No.   cS^ — Check    line    from  Chambly  Basin    to 

Longueuil,  including  cross  sections  to  water,  etc.  ;  26  pages. 
\,)   11, — Computation  tables,  38  pages. — Beginning  uf  proposed  section  No.  11,  from 
abutment  of  C.  P.  Ry.  bridge  at  Caughnaw^aga,  south  side  of  the  St.  Lawrence  to 
Cedar  Village,  on  the  north   shore  of  the   river,  inclusive  of  cross-sections  to 
water,  etc.;  also  connection  of  Canadian  system  of  geodetic  levels  with  B.M.  of 
IT.  S.  C.  &  G.  Survey  at  Rouse's  Point. 
Vo,  12. — Abstracts  of  cross-sections,  etc.,  levelled  on  both  sides  of  the  St.  Lawrence 
in  connection  with  the  main  continuous  line   between  St.  Joseph  de  Levis  and 
the  town  of  Lachine  ;  123  pages. 
,).  13. — Sixteen  tables  of  results  deduced  from  tidal  observations  made  in   1887-88 
during  high  and   low  water  stages   of  the   River  St.  Lawrence  ;  at  the  Graving 
Dock,  Chaudiere,  St.  Nicholas,  Pointe  Platon,  Grondines,  St.  Jean  des  Chaillons, 
Batiscan   and    Champlain  gauging  stations,   together  with   corresponding  theo- 
retical results  based  on  data  taken   from   the  "  Nautical  Almanac,"  "  L'Annu- 
aire  des  Marees  de  France,"  etc.  ;  57  sheets  16  J"  x  21  J". 
iSo.  14. — Extract  from  a  report  dated   10th  October,  1887,  on   fluctuation  in  the  level 
of  Lake  Champlain  and  average  height  of  its  surface  above  the  sea,  by  Assistant 
C.  A.  Schott,  of  the  United  States  Coast  and  Geodetic  Survey. 
*^o.  15. — Progress  report,  R.  Steckel,  to   Chief  Engineer  of   Public  Works,  dated  9th 
December,  1886,  on  precision  levelling  carried  out  in   1885-86  with  a  view  of 
establishing  the  heights  of  the  finished  copings  of  the  graving  dock  at  St.  Joseph 
de  Levis  and  the  Louise  embankment  and  docks  at  Quebec,  above  the  zero  of  the 
original  standard  tide  gauge  put  up  by  the  Quebec   Harbour  Commissioners  at 
Point  a  Carey. 
N"o.  16. — -Newspaper  accounts  showing  the  great  damage  done  to  shipping  and  other 
property  in  the  maritime  portion  of  the  St.  Lawrence  by  high  spring  tides  driven 
up  the  estuary  by  north-easterly  storms,  in  1873  and  1884.     From  "  Quebec  Morn- 
ing Chronicle  "  of  31st  March,  1873,  and  5th  and  6th  December,  1884. 
iiNo.  17. — Account  of  the  gradual  breaking  up  and  moving  off  of  an  unusual  thick  and 
solid  ice  bridge.  May  8  and  9,  1836,  in   Quebec  harbour  without  causing  any 
damage. 
,No.  18. — Newspaper  accounts  of  the  disastrous  breaking  up  and  moving  away  of  the 
heavy  ice  bridge,  in  Quebec  Harbour,  9th  May,  1874.     From  the  "Quebec  Morn- 
ing Chronicle,"  9th  of  May,  and  "Le  Canadien  "  of  11th  of  May,  1874. 
No.  19. — Extracts  from   "La  Minerve  "   (Montreal),    "  Le  Canadien  (Quebec),  and  the 
"Morning  Chronicle"  (Quebec),  relative  to  the  disastrous  spring  floods  of  1861- 
65  and  1873  between  Quebec  and   Montreal,  showing  the  great  destruction  of 
property  and  loss  of  life  caused  by  them,  etc.,  etc.,  etc. 
jNo.  20. — Notes  and  remarks  relative  to  the  debacle  and  the  flooding  of  the  river  banks 
on  the  St.  Lawrence  between  Quebec   and   Montreal   in  the  spring  of   1887  by 
mayors,    municipal    officers,    etc.,    of    riparian    parishes,    in    reply    to    circulars 
addressed  them  by  the  Department  of  Public  Works,  at   the  approach  of  spring 
in  1887. 
jNo.  21. — Note  A, — Approximate  determination   of  mean  level   of  Atlantic  Ocean,  at 
j  Quebec,  by  means  of  data  afforded   by  tide  and  river  gauge  registers   kept  at 

I  points  between  Quebec  and  Montreal,  1878  to  1882,  the  Admiralty  charts,  etc. 
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APPENDIX  13 


TIDAL  FLUCTUATIONS,  ETC, 

LEVIS  GRAVING  DOCK,  HARBOUR  OF  QUEBEC, 

!»URING  A  COMPLETE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON 
OF  1887,  VIZ.,  OCTOBER  8  TO  NOVEMBER  9. 


T^BLE  I 


First  aveek's  series  of  gaining  tides,  No.  i, 
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Appendix  13. — Tidal  Fluctuations,  Levis  (xraving  Dock,  Series  of  gaining  tides  Nol 


Direct  Results  op  Tidal  Observations,  &c. 


o 
o 


O      CfQ 


High 
and  low 
waters  observ- 
ed each 
civil  day. 


Time, 

Eastern 

Standard. 


Oct. 

i  !  do 

i 


do 


i  I  do 
i  I  do 
I  i  do 
I  do 
k  j  do 
h  do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


IIH.W. 
IIL.W. 
12|h.W. 
12|l.W. 
12H.W. 
12L.W. 

13H.W. 

I 
ISL.W. 


M. 


A.M. 

or 
P.M. 


H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 

17  H.W, 
ITJL.W. 
17|h.W. 

18  L.W, 
18  H.W 
18  L.W, 
18  H.W. 


1 

7 
1 
9 
2 
9 

2  [  38 
10  :  23 

3  36 
10     32 


P.M.. 
P.M.. 
A.M. 
AM. 
P.M.. 
P.M.. 
A.M. 
A.M. 
P.M., 
P.M.. 
A.M. 
A.M. 
P.M.. 
P.M.. 
A.M. 
P.M.. 
P.M.. 
AM, 
AM 
P.M.. 
P.M., 
A.M 
A.M, 
P.M., 
P.M. 
iA,M 
AM 
P.M. 
P.M. 


H. 


16 


13 


13 


11 


59 


45 


32 


45 


29 


46 


39 


39 


M. 


3^ 


5W 


H. 


50 


7     41 


56 


43 


19 


12 


12 


12 


12 


12 


12 


12 


41     12 


40  i  12 


46  I  12 


53  I  12 


38  !  12 


51 


33 


12 


12 


o  c*; 


M.    Min. 


Min. 


+  27 


16 


57 


17 


58 


42 


18 


22 


24 


30 


12 


+  24 


+  15 


+  10 


—  12 


+     3 


+     4 


Feet. 


11 

1 
13 

1 
11 

0 
13 

0 
12 

0 
14 

0 
14 

0 
15 

—  0 
14 

—  0 
14^ 

-1 
15 

-0 
15 

—  0 

i 

18 
0 

17 
0 

18 


Feet. 


11-601 


10-810 
12-616 


Feet. 


Feet. 


9-480 


7-009 


12-471 


6-835 


10-894! 


12-586 


14  071 
14-146 


15  164 


15-045 


15-274 


17-129 


16-839 


« 
18-915 


17  153 


18 -116 


6 -751 


13-370 


12-002 


14-751 


13-760 


15-834 


15-804 


15 -647 
16-752 


16-413 


18  177 
17 -307 


6-986 


7-306[.13 
14 


7-515 


7-621 


7-176 


131 


14 


151 


6-847  15-| 


7163 


•720 


16'l 


.... 

« 

17-1 


17 


Totals  14  tides 


H.W, 


Means     do 


L.W. 
14H.W. 

14  L.W. 


105 


+  56 

-  21 
+  11 


11 


286 


255 
20 


18 


246 


0  127 


209-465 
14-962 


202-662 
14-476 


105-482 
7-534 


209-' 
14-! 


N.B.— Maxima  in  whole  lunar  month  indicated  on  Tables  I,  II,  III  and  IV  by  a  star,  thus  *,  and  minia 
by  a  circle,  thus  '. 
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ENDix  13. — Tidal  Fluctuations,  L^vin  Graving  Dock,  Serios  of  gaining  tiden  No.  1. 


DiKKCT  Results 
HAL  Obskbvations— (Conftnuerf). 

Diurnal  Inequalities. 


fi^  a 


Feet. 


41 


41 


51 


2  121 

1  661 


1-722 


0  784 


Feet. 


0-870 


0  084 


0-754 


0-584 


^351 

....I  0-605 

^4  !  24   \  0  386 

I 
1-4041 

0-670 

0-789 


16 


0-759 


0-530! 




0-373 

1-482 

0-377 

0-087 



0-426 

2-502 

0-738 

1024 

0-154 

0-809 

0-235 

a  > 


Feet. 


147 


174 


•084 


•800 


•304 


Feet 


Wind. 


I^i     S 


o  52 


-266 


-607 


-235 

-641 

-320 

-735 

•209 

-713 

•116 

-496 

445 

•538 

•329 

-475 

•316 

-628 

•720 

•637 

642!    3 

627 

4 
6  30     2 


|6 


■435 


-024 


•144 


24 


20'  2 
10 
21 


5-080 
2-000 
8-590 
11-367 
4-246 
4-549 
1-026 
2-705 


a  *" 
2«^ 


Remauks. 


Inches. 


N.W. 

N.W. 
N.W. 
N.W. 
N.W. 
S.W. 

s.w. 

N.W. 


3-631     N.W. 

2-655j  N.W. 
10-250J  •  N.W. 
10-500i  .N.W. 

11 -757 1  -N.W. 
4  580     N.W. 


9-858 
5-685 
5-565 
2-000 
9735 
3-430 
2  000 
-800 
1-525 
4-352 
4000 


W. 

W.N.W. 

W.N.W. 

W. 

N.W. 

N.W. 

S. 

w. 
w. 

N.B. 
E. 


Longitude,  Quebec  Citadel  =  71"  12'  35" 
=4h.  44in.  50s. 

Longitude,  Graving  Dock  =  71°  11'  30" 
=4h.  44ra.  468.=0-1978  of  a  day  W.  of 
Greenwich. 

No.  2,  tide  of  least  importance  in  1887, 
excepting  two  in  September  and  one 
in  April,  for  which  coefficient=38  in- 
stead of  39;  cloudy. 

Cloudy 2i 


do 


868  Sky  overcast. 


(47 


688  Rain ; 

818  Cloudy  ;  raining \ 

839;     do 4 

974  Clouding  up ^ 

979  Cloudy. i 

121  Sky  overcast f 

172      : 5 


276  Clear  weather;  cold } 

239  Clear  sky i 

231  Moon  crosses  equator  Oct.  16;  cloudy  and 

cold. 
260  Sky  clear,  bright 6 

050  Moon  in  perigee.  Oct.  16,  at  1  p.m. ; 

clear. 
082  New  moon,  Que  Dec,  at  5.35  p.m.,  Oct.  16 ; 

clouding  up. 
113 1 

162  Cloudy  sky 7 


•3451  S.B. 
3-200  N.W. 
2-500  ^.W. 


do 
Sky  clouded  up. 
Moving  clouds.. 


Sky  overcast 8 

Most  important  tide  but  one  during  1887, 
viz.:  evening  tide  of  March  11,  for 
which  coefficient  of  semi-amplitude 
is  118  instead  of  117.  Getting  colder, 
clear  weather. 


28 


17-589 
1-256 


7-090 
0-506 


4-466 
0-319 


6-998 
0-499 


139-931 
4-998 


839  071 


29-967 


3—14* 
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Appendix  13. — Tidal  Fluctuations.  L^vis  Graving  Dock,  series  of  gaining  tides  Nc!. 

a 

1  ^ 

i  i 

,0)    .5 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "  L'ANNUAIRE  DES  MAREE'- 

Eastern  standard  civil  times 
of  meridian  passages  imme- 
diately preceding  observed 
high    waters,   with    corres- 
ponding ages  and  phases  of 
the  moon. 

^.^  g  ^  a 

it. 

be 

ti 

5 
.5 

General  coefficients  of  semi-amplit  e 
from  "  I'Annuaire  des  Maries,"    . 
responding  to  observed  tides  as?vu  i 
to  be  48  hours  old,  together  with    - 
portional  amplitudes  and  diurnal- 
equalities.* 

^    o 

i                                       TUll^riol     T^iff«^„ 

o     ^ 

T                           A 

Co- 
efficients. 

♦Ampli- 
tudes. 

.^.UXUU>X     XJiU.'^lK        , 

1  OJ  O  00 

passage.     |  passage. 

&c. 
Days. 

n .         1       ,1 

In  ampli- 1  In  se  . 

tudes.     tided,. 

H. 

! 

M. 

H.|M. 

M. 

H. 

H.       M. 

H.    M. 

Min. 

Feet. 

Feet.    !     Ml: 

+  34 

■" 

...... 

* 

•t; 

1         0       1 

3 

2 

3 

3 

i 

3 

12     46 

000  ' 



7 

15 

(1) 
(2 
(3) 

12 

?4 
19 
51 

6 

4 

0 
39 

0 
7-42 

.... 

* 

12 

47 

0  57 

7 

43 

251 

2 

2 

1 

11 
6 

28 

+  40 

6 

23 

42 

7-99 

[' 

.... 

12 

12 

43 
39 

0-95 

8 

10  

2 

2 

2 

54 
49 
11 

6 

39 

47 

8-94 

261 

134 

8 

38 

3 
3 

2 

31 

28 
58 

+  22 

6 

50 

54 

10-28 

-;■ 

12 

33 

1-52 

9 

5 

271 

4 
4 
3 

"4' 
4 
4 

7 

1 

41 

'si" 

30 

18 

6 

56 

62 

11  80 

4 

12 

29 

1-71 

9 

33 

+    5 

6 

57 

71 

13-51 

3 

T> 

26 
25 
23 

1-71 

* 

1-72 

2  j 

5 

10 

0 

281 

i 

36 
56 
54 

12 
12 

6 



56             8rt 

15-22 

3 

6 

J. 

3 

7 

10 

28 

5 
5 

5 

1 

21 
23 

0 
2 

... 

6 

53 

89 

16  94 

1-52 

10 

55 

291 
• 

5 
5 
5 

24 
44 
45 

6 

49 

97 

18-46 

1  1 

!*> 

22 

—    6 

1-33 

11 

23 

5 
6 
6 

47 
6 

b 

43 

104 

•    19-79 

0 ; 
0 

11 

12 
12 
12 

22 
22 
21 

114 

11 

51 

0-8 

6 
6 
6 

9 
28 
34 

6 

37 

110 

20-93 

oi 

1 

0-76 

j. 

1': 

""1 

1  j 

i 



19 

6 
6 
6 

30 
50 
56 

-    7 

6 

31 

lU 

21-69 

3 

0-38 

8 

i 

48 

18 

6 

7 
7 

"l 
7 

7 

63 
11 
17 

""U" 
33 
40 

6 

23           iifi 

22-07 

12 

22 

0-20 

1 

16 

-    7 

6 

17 

* 
117 

* 
22-27 

1 

Totals 

14 

tides 

Mean 

14 

tides 

49 

-1-24 
=73 
g 
10 

20 

0 

20 

29 

58 
+  12 
=  70 

10 

4 
0 
4 

1 

68 
4 

22 
53 

175 
12 

0 
30 

+  67 

-22 

-f  22 

-    6 

92 
6 

58 
38 

1142 
81-57 

217-31 
15-52 

14-85         29 1 

1 
1-06          2 

*  The  rat 
computation 

tN.H.-'l 
jtort  of  Quelj 
charts,  ti..  St. 
France,  take 
times  of  11.  W 

212 

10  of  tl 
viz. : 
he  iipi 
cc,  wh 
Peter 
n  from 
.  conti 

le  moa 
say  19* 
)er  con 
ich  ar 
street, 
"L'A 
lined  i 

• 

n  of 
)3  ft. 
iput 
3  iss 
Que 
nnua 
1  the 

the  ob 
forlOf 
3d  time 
ued  ev 
bee.    1 
ire  des 
Nauti 

3erv< 

'of  I 
3ry  : 
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Mai 

cal  J 

'd  ampli 

LW.  No 
Kcar  by 
econd  oi 
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tude 
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Arc! 
tim< 
ranc 

'  [ 
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nter 
libal 
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ased 
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)r  til 

8  coefficier 

is  that  fo 
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its  was  ta 
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TIDAL    FLUCTUATIONS,    ETC., 

LEVIS  GRAVING  DOCK,  HARBOUR  OF  QUEBEC, 

T'RING  A  COMPLETE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON 
OF  1887,  VIZ.,  OCTOBER  8  TO  NOVEMBER  9. 

MaximumTindicated  by  an  asterisk,  thus  :  *    Minimum  by  a  circle,  thus :  •> 
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Appendix  13. — Tidal  Fluctuations,  L^via  G-raving  Dock,  series  of  losing  tides  No.  [ 


Direct  Result  of  Tidal  Observations,  &c. 


O     CO 


10 


12 


13 


11 


15 


High 
and  low 
waters  observ- 
ed each 
civil  day. 


Oct. 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


18IH.W 


i  ]  do 
J  j  do 
do 
do 


L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.AV. 

L.W. 

H.W. 
22L.W. 
22IH.W. 
22|L.W. 

22  j  H.W. 

23  L.W. 

23  H.W. 

I 

23  L.W. 
I 

24  H.W. 
I 

24  L.W. 

24' H.W. 

I 

24  L.W. 

25  H.W. 


Time, 
Eastern 
Standard. 


L.W. 
H.W 
L.W 


H. 

M. 

7 

21 

3 

19 

7 

49 

3 

23 

8 

4 

4 

5 

8 

38 

4 

2 

8 

54 

4 

50 

9 

30 

4 

52 

9 

42 

5 

37 

9 

48 

5 

12 

10 

28 

6 

35 

11 

31 

6 

30 

11 

30 

7 

20 

12 

35 

7 

42 

1 

13 

8 

48 

1 

50 

8 

44 

A.M. 

or 
P.M. 


H. 


P.M., 
A.M 
AM 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M., 
A.M. 
A.M. 
P.M., 
P.M.. 
A.M. 
A.M. 
P.M., 
P.M.. 
A.M. 
A.M. 
P.M.. 
P.M.. 
A.M. 
P.M.. 
P.M.. 
A.M. 
A.M. 
P.M.. 
P.M.. 


Tot'l8l3i  tides 
13 

H.W. 

L.W. 
H.W. 

in 

80 

I 

32 
59 

14 

L.W. 

S 

M. 


I        I 


41 


33 


52 


40 


50 


11 


16 


56 


00 


15 


31 


58 


33 


24 


66 


22 


55 


24 


50 


85 


54 


12 


M. 


12     14 


12     34 


12     16 

I 


12 


13 


12 


12 


36 


12 


59 


37 


33 


0^3 


Min. 


Min. 


—    2 


+     2 


32 


+  53 


+  14 


+  25 


m 


Feet. 


Feet. 


18 -1821 

-  01691 
'*16-234 

-  0169 

^  18  052 
d 

—  0-069 
b 

15 -855 

0-350 
17-583 

0-325 
15  110 

0-915 
17-443 

0-670 
13  087 

0-241 
13 -197 

—  0800 
11-394 

0.650 
13-800 

0-800 
12  029 

0-717 
12-288 

-  0-329 
9  022 

—  0-304 


16-403 


18-221 


15-924 


17-233 


14-785 


16-528 


12-417 
12-956 


12  194 


13  150 


11-229 


11-571 


9-351 


Feet. 


18-351 


16-403 
18  121 


15-505 


17-258 


<a  o 


Feet.    ] 


* 
8-464  l.r 


8-488   1 


-435   ] 


»-4G.5  1 


14  195 


•2S1 


16-773 


7-330  1  I; 


12-846 


6-22(! 


13-997' 


10-744 


13-000' 


11-312 
12-617 


9-326 


121 


6-740  1 


6-647 


5-800 


5158 


m 


65 


35 


+  94 


—  34 
+  24 


-17 


245 
22 


18 


185-094 


2-828 
14-238 


0-202 


181-962 
13-997 


200-448 
14-318 


94-717 
7-286 


a,c.e,d,  ft.— Corrected  mean  tide  level  No.  9^——^—+- —      ^'    *Correoted  amplitude  No.  9i=-^^j-  + g 

Maxima  in  whole  lunar  month  indicated  on  Tables  I,  II,  III  and  IV  by  a  star,  thus  ♦,  and  minima  1 
circle,  thus  *. 
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BNDix  13. — Tidal  FluctuatioDs,  L«^vis  Graving  Dock,  series  of  losing  tides  No.  II. 


DiRKCT  Results 
>AL  OBSKKVATroNS— ( Contiiined). 

Diuriml  Iiipquulities. 


— ■  C3 


-Si 

,a  > 
a'" 


O  0) 


Feet. 


Feet. 


'  C3 

as 


Feet. 


Feet. 


Wind. 


O  KJS 


Remarks. 


Inch( 


14 


20 


18 


20 


24 


64 


66 


27 


1 


0  000     -217 


1-818 


0  100     -039 


2-197 
1-728 
2-473 


2-333 


4.356 


0  110 


2-406 


1-771 


0  259 


0-419      024 


-200 


-177 


-471 


0-025|     -053j     -501 


54 


0-590|      0301     -504  5 


0-245 


0.429 


1-041 


-184 


-851 


1110 


1-450     -034 


0  150 


0083 


1046 


•554 


•93 


-847 


0-025:     -642 


3- 176 


•713 


1-230 


33 


0-750  5 
•477 


-490 


•253 


-566 


-263 


34 


14 


1-25C 

-653 

-504 

1-300 

1-254 

1-590 

4  130 

2-500 

3-287i 

1-336 

1-570 

6  380 

3 -910 

15  000 

16-500 

15-400 

7-200 

•621 


1 

3-800 

6 

3-560 

1 

6-320 

6 

15  440 

3 

10-000 

3 

15-850 

.. 

3-000 

2 

3-5701 

E. 
N.W. 
N.W. 

N.E. 
N.E. 

N. 

E. 
N.E. 
N.E. 

E. 
N.E. 
N.E 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W 
N.E. 
N.E. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 


28-910 
30  080 
30  117 
30-073 
30  123 
30-106 
29-930 
29-903 
29-817 
29-595 
29-392 
29-241 
29-435 
29-367 
29-683 
29-875 
30  100 
30-222 
30  090 
29-500 
29-520 
29-614 
29-919 
30  113 
30  180 
30  195 
30 -119 


Fair,  clear  weather 3 

do  9 


Clear,  cold  weather i 

Freezing  hard , i 

Clear  and  bright.  10 


Clear  weather ^ 


Rain  

Raining  hard,  cold. 


Raining i 

Moon's  S  declination  amaximum=:20'^ 

8'.  Max.  inequality  observed  in  high 

waterlevels  — 4-356  feet.   Coldwind. 

Cloudy  and  cold 12 

Maximum  inequality  in  priming  and 

lagging  of  tides  observed—  — 32  +  53. 

Cold. 
Sky  overcast,  very  cold ^ 


do 


Maximum  inequality  observed  in  low 
water  levels  =  14  50.  Cloudy  and 
cold. 

i 


Moon's  first  quarter,  Quebec,  Oct.  23rd 

from  0-46  P.M. 
Heavy  rain s..^ 

Getting  colder 14 

Cloudy  and  cold i 

Very  cold,  freezing  hard i 

Fine,  clear  weather 2 

15 

Cold,  cloudy  weather i 


87 


29-644 
2.117 


0-431 


4-678 
0-359 


6-595  76 
0-50' 


149-360 
5-334 


806-299 
29-863 
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Appendix  13. — Tidal  Fluctuations,  Levis  G-raving  Dock,  scries  of  losing  tides  No.  t 

2 

z     ■ 

a 
'=   i 

^   .£ 

2     J 

In 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "  L'ANNUAIRE  DES  MARfiBI 

Eastern  standard  civil  times  of 
meridian     passages    immedi- 
ately preceding  observed  high 
waters,    with     corresponding 
ages  and  phases  of  the  moon. 

ISis 

c  o  »  .. 

eShH 

.s 
? 

> 

General  coeflacients  of  semi-ampliti 
from  "I'Annuaire  des  Maries,"  c 
responding  to  observed  tides  asson 
to  be  48  hours  old,  together  with  p 
portional  amplitudes  and  diurnaf 
equalities.* 

Ki  1 

1 

Co- 
efficients. 

^ 

Upper 
passage. 

Lower 
passage. 

\T 

♦Ampli- 
tudes. 

Diurnal  Differs 

Inampli-i  In  sra 

s    -2 

Days. 

C5     M 

H. 

M. 

H. 

M. 

H.    M. 

H. 

M. 

Min.    H. 

M.| 

Feet. 

Feet. 

Min. 

,    ! 

1        1 


—    7 

1 

1 

I 

9 

1 

3 

10 

i 

1 
11 

1 

a 
12 
1 
h 

5 

13 
i 

3 

14 

i 

3 

15 

1 

12 

21 

1 
-20 

1 

45 

(1) 
(2) 
(3) 
2-8 

7 
7 
8 

37 

54 

2 

.... 

6 

9 

116 

22  07 

1 

12 

22 

-57 

2 

15 

7 
8 
8 

58 
16 
24 

-    6 

6 

1 

113 

21-50 

Q 

0 

12 

22 

•95 



2 

44^ 

3-8 

8 
8 
8 

21 
38 
45 

5 

54 

108 

20-55 

1 

12 

21 

1-33 

3 

13 

8 
8 
9 

43 
59 

8 

-    7 

5 

46 

101 

19-22 

1 

12 

22 

1-33 

3 

41 

4-8 

-  9 
9 
9 

"9' 
9 
9 

5 
21 
30 

28' 
43 
52 

5 

40 

94 

17-89 

0 

12 
12 

22 
23 

.. 

1-52 

4 

9 

-    5 

5 

34 

86 

16-37 
14-65 

1 

1-72 

4 

36 

5-8 

9 
10 
10 

"io" 

10 
10 

50 

6 

15 

"14 
31 
37 

5 

^ 

77 

2 

12 
12 

25 

27 

1-71 

5 

3 

+    2 

5 

28 

68 

12-94 

2 

1-52 

5 

30 

6-8 

• 

10 
10 
11 

39 
58 

1 

5 

28 

60 

11-42 

S 

12 
12 

30 
34 

1-52 

5 

56 

11 
11 
11 

6 

28 
26 

+  14 

5 

32 

52 

9-90 

4 

115 

6 
4 
3 

6 

21 

7-8 

11 
12 
11 

36 

2 

53 

5 

41 

46 

8-75 

12 

40 

-95 

6 

45 

12 
12 
12 

47 
42 
23 

+  34 

5 

57 

41 

7-80 

12 

44 

-38 

7 

9 

8-8 

1 

1 

12 

29 
26 

57 

6 

17 

0 
39 

7-42 

* 
12 

!    47 

-19 

! 

[ 

Total! 

l.'H 

tides 

Mean 

tides 

3 

27 

8 

4 

21 
34 

31 

! 

1       * 

46 
32 

122 
+   15 
=134 

IC 

4 
0 
4 

19 

174 
12 

40 
29 

+  50 

-18 
+  17 

—    6 

74 

5 

57 
46 

1.001 

77 

190-48 
14-65 

15  04 
107 

28 
2 

•The  ratio  of  the  mean  of  the  observed  amplitudes  to  the  mean  of  the  coefficients  being  taken  as  the  basis  o| 
computation,  viz. :  say  1903  ft.=:100.  l 

fN.R.— The  upper  computed  time  of  H.W.  No.  1, entered  in  column  C, is  that  found  in  the  tide  tables  for  th( 
port  of  Quebec,  which  arc  issued  every  year  by  Archibald  McCallum  at  his  depot  of  nautical  instruments  and 
chartH.  (■)')  St.  Peter  street,  Quebec.  The  second  or  time  No.  2.  is  based  on  times  of  high  water  for  the  port  of  Bresti 
France,  taken  from  "  L'Annuairo  des  Maries  de  France."  The  third  or  time  No,  3,  is  based  on  the  London  Briagij 
times  ol  ILW.  contained  in  the  Nautical  Almanac. 
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TIDAL    FLUCTUATIONS,    ETC., 

iLEVIS  GRAVING  DOCK,  HARBOUR  OF  QUEBEC, 

I  RIXG  A  COMPLETE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON 
OF  1887,  VIZ.,  OCTOBER  8  TO  NOVEMBER  9. 

Maximum  indicated  by  an  asterisk,  thus  :  "'^     Minimum  by  a  circle,  thus " 


TA^BLE    I. 

WEEKLY    SERIES    OF   GAININO   TIDES,    No.    III. 
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Appendix  13. — Tidal  Fluctuations,  L^vis  Graving  Dock,  scric>  of  gaining  tides  N"o. 


.,  .£  High 

p  ^       and  low 

^  ^  waters  observ 
3      . :       ed  each 

^  i-(       civil  day. 


Direct  Results  op  Tidal  Observations,  <fec. 


Time, 
Eastern 
Standard. 


17 


18 


19 


20 


21 


22 


Oct. 

25 

L.W. 

do 

26 

H.W. 

do 

26 

L.W. 

do 

26 

H.W. 

do 

26 

L.W. 

do 

27 

H.W. 

2 

do 

27 

L.W. 

do 

27 

H.W.I 

^ 

do 

27 

L.W. 

do 

28 

H.W. 

1 

do 

28 

L.W.I 

do 

28 

H.W. 

do 

28 

L.W. 

j_ 

do 

29 

H.W.I 

a 

do 

29 

L.W.! 

do 

29 

H.W. 

do 

30 

L.W. 

do 

30 

H.W. 

" 

do 

30 

L.W. 

do 

30 

H.W. 

do 

31 

L.W. 

do 

31 

H.W. 

do 

31 

L.W. 

do 

31 

H.W. 

Nov 

1 

L.W. 

do 

1 

H.W. 

do 

1 

L.W. 

do 

1 

H.W. 

do 

2 

L.W. 

do 

2 

H.W. 

do 

2 

LW. 

do 

2 

H.W. 

M. 


A.M. 

or 
P.M. 


H.    M 


H.W. 

Totalloi  tides 

L.W. 
It;  H.W. 
Mean.s    do    . 

ir.  L.W. 


U  P.M.. 
23  :A.M. 

59  A.M. 
17  P.M., 
15   P.M.. 

31  lA.M 
43  |A.M, 
57  P.M. 
12  [P.M., 


A.M. 

A.M. 

P.M.. 

A.M. 

A.M. 

A.M. 

P.M.. 

A.M. 

A.M. 

P.M.. 

P.M.. 

A.M. 

A.M. 

P.M., 

P.M.. 
54  JA.M. 
40  |a.M. 
6  JP.M.. 
54  P.M.. 
38  A.M 
15  A.M 
37  P.M. 
19  ip.M. 


39 


18 


16 


14 


H.    M.    H.    M.  IMin. 


22 


4     53 


4     23 


43 


4  I  46 

I 


42 


a.H 


36 


58 


12 


12 


12 


12 


15     12 


22 


53 


12 


12 


12 


12  !  12 


43 


26 


22 


12 


12 


12 


12 


12 


12 


+  25 
+  37 


54 


-10 


23 


24 


29 


15 


16 


26 


25 


14 


21 


a-ss 


.2  1 


lllll-ol 


Min.     Feet. 


-    3 


23 


—  11 


12 


25 


Feet. 


g      I    «  o  S 


Feet.     Feet. 


-  0  304 

12  198 
0  050 

11-174 

-0089 

12-578 

0-470 
12-618 

0-260 

13  087 
-0144 

12-873 

0  021 
13 -452 

0-655 
15 -285 

1150 
14-576 

0-600 

14-566 

-0-289 

13-101 

-  0-983 
13-347 

-  0-819 
13-367 

-  0-504 
14-286 

-  1068 


12-502 


re 


+  37 


-108 
37 


—  15 


12  159 

-  0-919 

14-672 


213-339 


-1-609 
13-334 


0-107 


11  124 


12  148 


12  148 


12-827 


13  017 


13-431 


14-630 


14 -135 


13-420 


13 -966 


13- 


14-330 


14-186 


14-790 
13-227 


13-9761. 


14-855 
14-084 


14 -166 


13-871 
15-354 


13-078 


15-5911 


215-252 
13-453 


200-276 
13-351 


5-510 


11-263 
12-667 i    6-212 

12-108 

6-545 

12  358; 

....... I    6-487 

13-231;   

V    6-504 

12-852'. 

7-051 

12-797 


7-776 


-812 


-178 


6-446 


6-194 


6-465  14| 
6-369  14 
6-162 
6-509 


14  H 


14  t 


105  100 
6-568 


N.B.— Maxima  in  whole  diurnal  month  indicated  on  Tables  I,  II,  III  and  IV  by  a  star,  thus*,  and  minii 
by  a  circle,  thu.s^- 
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V  ppENDix  13. — Tidal  Fluctuations,  Ldvis  Graving  Dock,  scries  of  «raining  tides  No.  III. 


DiKKdT  Results    ,  I 

liDAL  Ott^KUVATioss— {Continued).^ 

Diurnal  Inequalities. 


a     1^     IS 

2.-=     II 


5  I  S  '  Feet. 


S  > 


Feet. 


(U  (B 

a  > 


Feet, 


O-a! 


Feet. 


.... 


Wind. 


O   83 
-I 


O  3 

.2© 
> 


Kkm.vrks. 


Inches. 


1024 


•354     -352;     -326 

I 


40 


12 


1-404 


040 


•214 


1  -^^i 


1 

12  1 

27 

3 

5 
4 

25 

1 

13 

11 

18 

7 

22|17 

....1.  . 

26  '  22 

•709 

•oiol 


1-465 


•246 


•020 


-919, 


2127 


•164 


•315 


-564 


2-513 


268  195 
17     12 


13-672 
0-905 


149 


■261 


139     •3701     -526     7 


•559,     -332 


•246 


1      21o'     -333     -313 


•404     -058 

i 


•165     -017 


14    ......      -6341     -547 

1- 

-495     -725 


•498 


51 


23 


15 


19 


•274 


•295 


•320 


, -550|      036 


•634 


•128 


24 


32 


26 


7  ,  21 


•172 


-732 


•252 


-271 


-096 


-117 


•032 


•057 


-057 


■207j     -003 

I 


44 


49 


52 


44 


3471     -2761    6 


6-546 
0-409 


5-309,  3640 

i 


0331|  0227 


113 


42 


23 


4 -270 
5  080 
2^450 
2  000 
2-750 
£•750 
2-650 
2-630 


N.W. 
N.W. 
N.W. 

N. 

N. 
N.E. 
N.E. 

N. 


2-OOOjN.W. 

-950  N.W. 

2-350S.W. 

l-50l|   W. 

1-583 1   W. 

9-442j  S.E. 

2-440;  S.E. 
*      I 
26-231  S.E. 

6  276:  S.E. 

1-094' S.W. 


5-258 
16-894 
10-935 
8-442 
5-703 
2-951 
3  117 


N.W. 
N.W. 
N.W. 
N.W. 
N.W, 
N.W. 
N.W. 


4 -594 1  N.W. 

3 •056  N.W.  { 
2-390|N.W. 
6-328  N.W. i 


3-749 
2-546 


N.W. 
N.W. 


144-420 


4-659 


515  Fine,  clear  fro.sty  weather . . .  .i 

618  Fine  weather .2 

547  Clear,  bright 16 

618 1 

201  Hard  frost i 

458 i 


405  Milder  weather 17 

365  Fine  and  clear k 

do  i 

Clouding  up i 

; 18 

Cloudy I 

Fine,  clear  weather i 


Moon  crosses  equator  Oct.  29th ;  cloudy, 
appearance  of  rain.  ! 

Moon  in  apogee,  Oct.  29th,  at  6  p.m.' 
Snowing  hard  ;  strong  gusts  of  wind.  | 

Blinding  snow  storm ^1 

Gusts  of  wind  ;  cold i 

076|Fine I 

096|Bright  and  clear  sky 20 

OOo'Setting  cloudy i 

900  Snow  squall i 

826Coldand  cloudy § 


918  Full  moon,  Quebec,  Oct.  31^t,  at  4b. 

31m.  p.m. ;  cloudy. 
193  Fine  moonlight  night ^ 

247  Cold,  clear  day i 

227  Cold  and  clear  weather 1 


30-191 


935-800 


30  187 


Bright,  cold  day 22 

I 

Clear  sky  ;  cold i 

Sky  clouded  up ;  cold 2 

Sky  overcast — 23 
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Appendix  13. — Tidal  Fluctuations,  L^vis  Graving  Dock,  series  of  gaining  tides  No.  Ilfj 

k  reference  num- 
Gaining  tides. 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "L'ANNUAIRE  DES  MAREES.I 

Eastern  standard  civil  times 
of  meridian  passage  imme- 
diately preceding   observed 
high    waters,   with    corres- 
ponding ages  and  phases  of 
the  moon. 

Eastern     standard 

■  civil  times  of  high 

water  at  Quebec, 

based    on    Brest 

times:  (No.  2).  |- 

> 

■1 
1 

General  coefficients  of  serai-amplitudi 
from  "  I'Annuaire  des  Marees,"  coii 
responding  to  observed  tides  assume' 
to  be  48  hours  old,  together  with  prc^ 
portional  amplitudes  and  diurnal  it| 
equalities.*  bee  foot  notes,  tables  1, 1'; 

1                     i'n;„_.^„i  ri;ff«_,.„^ 

o  d 

Lower 
passage. 

\T' 

■s 

♦Ampli- 
tudes. 

®   03   JO 

pass 

age. 

IJ 

Co- 
efficients. 

In  ampli- 
tudes. 

In  semi} 
tide  day 

S-"~ 

Days. 

H. 

M. 

Min. 

H. 

S    1     H- 

M. 

H. 

M. 

XT 

H. 

M. 

M. 

Feet.          Feet. 

Min. 

1 
.  c i 

+  34 

....|       .-     -- 

16 
17 

18 

i       ' 

i 
20 

7 

32 

(1) 
(2) 
(3) 
9-8 

2 
2 

1 

14 
13 
34 

+  38 

6 

41 

40 

7-61 

* 
6    1 

12 

41 

•38 

i 

7 

54 

2 
2 

2 

54 
54 
16 

7 

0 

42 

7-99 

4    ! 

•19 

37 

31 
27 
23 
21 
19 

76 

8 



1 
1 

3 
3 
3 

30 
31 

1 

12 
12 

19 

+  18 

7 

15 

46 



8-75 

1 

«  1 

i 

i 

10-8 

•96 

8 

38 

4 
4 
3 



3 

2 

41 

7 

24 

51 

9-71 

•95 

8 

59 



4 
4 
4 

31 
29 
17 

0 

+     0 

7 

30 



56          lOfifi 

4    ! 

1 

1 

11-8 



-95 

i 

9      90 

1 

4 

•     31 

52 
50 

12 
12 

.... 

* 
7 

32 

61 

11-66 

0 

1 

1 

2  ! 

•76 

9 

41 

, , , , 

4 
5 
5 

54 
13 

18 

-10 

7 

.... 

32 

65 

12-37 

j 

12-8 

-95 
•76 

10 

2 

5 
5 
5 

15 
32 
41 

. ... 

7 

30               70 

1 

13-32 

2 

0*" 
0 

1 

12 

12 

17 

17 

10 

23 

.. 

5 

5 
6 

34 

49 

2 

-16 

7 

26               74 

14-08 

13-8 

•56 

10 

44 

5 
6 
6 

52 
6 
21 

7 

22 

77 

14-64 

21 
22 
23 

I 

12 

16 

-58 

11 

5 



6 
6 
6 

22 
39 

-19 

7 

17 

80 

15-22 

1 

14-8 

o 

12 

15 

-57 

...ft. 

11 

26 

6 
6 
6 

23 
37 
54 

7 

11 

83 

15-79 

1 

12 

16 

•39 

11 

48 

... 



15-8 

6 
6 

7 

38 
53 
10 

-20 

7 

5 

85 

16-18 

2 

12 

14 

•19 

10 

6 

7 
7 

53 

7 
25 

6 

57 

86 

16-37 

1      \ 

12 

15 

•00 

33 

7 

7 
7 

22 
40 

-20 

6 

49 

86 

16-37 

0 

16-8 

12 

15 

•00 

56 

7 
7 
7 

21 
37 
54 

6 

11 

86 

16-37 

0 

• 

o  1  >. 

Total 
tide« 

68 
^-  12 

=  80 

10 

17 
0 

17 

2 

59 

-1-  24 
=  83 

10 

10 

0 
10 

6 

86 
5 

39 
25 

185 
12 

24 
22 

+  56 

—  85" 
+  19 

-17' 

115 

7 

12 

12 

1088 
68 

207 -04 
12-57 

876 
55 

36      1 
i 
2 
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TIDAL    FLUCTUATIONS,    ETC., 

LEVIS  GRAVING  DOCK,  HARBOUR  OF  QUEBEC, 

URING  A  COMPLETE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON 
OF  1887,  VIZ.,  OCTOBER  8  TO  NOVEMBER  9. 

Maximum  indicated  by  an  asterisk,  thus  *     Minimum  by  a  circle,  thus  ° 
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Appendix  13. — Tidal  Fluctuations,  Levis  Graving  l^ock,  ^<eries  of  losing  tides  No.-  F 


2 


24 


27 


Direct  Results  of  Tidal  Observations,  &c. 


High 
and  low- 
waters  observ- 
ed each 
civil  day. 


30 


Nov. 
do 

do 

do 

do   . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


2H.W. 
3L  W. 

3H.W. 

3L.W. 

3H.W. 

4L.W. 

4;H.W. 

4L.W. 

4H.W. 

5L.W. 


Time, 
Eastern 
Standard. 


7 
3 

I    7 

2 

7 

3 

8 

3 


M. 


lA.M. 

or 
P.M. 


H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 
H.W. 
L.W. 


SH.W. 

8IL.W. 

I 
9jH.W. 

9L.W. 

9^H.W. 

9L  W. 

lOH.W. 


i   Nov.  10  L.W 


IP.M.. 

jA.M. 

Ia.m. 

JP.M.. 
I  P.M.. 
A.M. 
A.M. 
P.M.. 
P.M.. 
A.M. 
A.M. 
P.M.. 
P.M.. 

a:m. 

A.M. 
P.M.. 
P.M.. 
A.M. 
A.M. 
P.M.. 
P.M. 
AM 
AM 
P.M. 
P.M. 
A.M 
P.M. 
P.M. 
A.M 


30   A.M 


H.    M. 


57 


48 


55 


H.    M 


48 


7     14 


7     41 


'So 


H.    M. 


12 


12 


12 


7  i  51     12 


11 


56 


16 


28 


59  i  12 


38     12 


51 


50 


44 


40 


20 


30 


29 


58 


,a.5  1  S  «  a  ^  H^  S' 
S  be  !  s  !-i.i:  !^  a  o  P 


ioj 


Min.  I  Min. 


-25 
—  13 


—  23 


10 


41 


—  10 


-11 


58 


12  !  47 


12  I    6 


12  I  49 


12 


12     45 


12 


12 


15 


55 


+  35 


10 


Feet. 


14 -672 
-  0  658 


i 


Feet. 


14-366 


15-374 


13 -876 


14-826 


13-708 

0-321 
15-695 

0-211 
14087 

1049 
15  875 

0-271 
12-778 

0-320 
13-917 
-  0738 
11-250     11-988 

0-320 


12-507 


13-597 


14  677 

0  041 
11-829!    11 

0-880 
14-607 

0-540 
11-295 

0-280 
12-800 

—  0990 
9-800 

-  0730 
12-680 


14-357 


0-500 


13-727 


10-755 


Feet. 


15-330 


13 -38^ 


15-484 
13038 


15-604 


©  o  2 


Feet. 


12-458 
14-655 


10  930 


14-636 


10-949 


14  067 


11  015 


12-520 
10.-790 
13-410 


13-790 
10-530 


13-180 


IH.W. 
Totals  14  tides: 

Il.w. 

14;  H.W. 
Means    do   .. i 
14  L.W. 

Grand    totals  ^  ^• 
57  tides t  w 

H.W. 


67  \S 


Grand  means 
57  tides 


L  W 


+  48 

295 

4 

186 

36 

-67 
+  16 

296 
21 

24 

12 

26 

-14 

20 

4-235 

1230 

1 

720 

44 

—220 
+  18 

1075 

22 

28 

12 

26 

-15 

19 

184-998 


1-1171 
13-2141 


183-881 


13  134 


199  053 
13-270 


r94-677 


4-117 
13-942 


072 


790-560 
13-869 


802-441 
13-835 


398-268I790-9' 

6-987  13-8<1 


222 
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ENDix  13. — Titial  FliictiKitions,  Ldviw  Gijiviniz;  Dock,  series  of  losini^  tidcK  No.  IV. 


DiRKl'T  RkSULTS 

ir»AL  Observ xtioys— {Continued). 


Diurnal  Inequalities. 


^   :  S 


Feet. 


CO 

o  >. 


Feet 


.     -964 


15 


18 


31 


-18     32 


20 


51     43 


64  !  49 


61 


54 


36 
-o    .... 

...|  32 

:23|..., 

J  20 

lol... 

10 


43 


13 


40 


1-987!. 


•979 


•110 


1-788 


09^ 


2-667 


3-427 


2  848 


2 -77! 


3  312 


1-505 


3000 


2-880 
1-1 


-778 


O  0) 

a  ^ 


Feet. 


•252 


•121 


-590 


•049 


1058 


1058 


•279 


•340 


1-270 


-260 


-230 


•688 


•221 


•487 


•204 


Feet. 


025 


•084 


•230 


•307 


•451 


•368 


•192 


•054 


•153 


049 


•443 


•795 


•454 


H.    M 


•401 


•285 


•060 


•101 


■206 


26 


13 


18 


55 


39 


54 


27 


49 


59 


Wind. 


-SPm 


■     S5 


> 


g    jinches 


Rkmarks. 


2-710    W. 
5-008N.W. 


3  038 

E. 

2-599 

N.E. 

3-253 

N.E. 

4-351 

N.E. 

8-651 

N.E. 

15-994jN.W. 

21-792  N.W. 


20-442 

20-138 

5-413 

•622 

1-972 

•697 

2-878 


N.W. 

N.W. 
N.W. 
N.W. 
S.E. 
N.E. 
N.E. 


I 
l-617jN.E. 

8-522i    W. 

-356 1    W. 

-935!    W. 

16-3.5i'n.W. 

1 
17-069IN.W. 


15  000 
8-000 
5  000 

3  000 
2-000 
2000 

4  000 


N.W. 

s.w. 
s.w. 

s.w. 
s.w. 

N.E. 

N.E. 


Milder  temperature . . 

Sky  overcast ;  turning  colder i 

do  I 

do  24 

do  milder i 

do  i 

Cold;  raining  hard i 

Cloudy ;  turning  colder 25 

Cold,  piercing  wind ;  freezing  hard.. . .  i 
Clear,  cold  day { 


Moon's  N  declination  a  maximum=20'' 
I    39'.    Temperature+M"  Fahrenheit. 

■134|Sky  overcast;  milder 26 

I 

291  Snow  flurries;  much  milder ; 


135|Sky  overcast 

054,CIoudy  but  mild | 

938  Cloudy 27 

834  Fine  day  ;  not  very  cold i 

I 
759  Clear  and  bright ^ 

762  Clouding  up  somewhat I 

756  Clear  weather 28 


Moon's  last  quarter,  Quebec,  from  0^02 

p.m.,  Nov.  8th;  cloudy. 
Cloudy ^ 


Cloudy  weather 2 

Fine  day 29 

Fine  and  bright  day ^ 

Clear  weather i. 

do  3 

Clouding  up 30 

Cloudy ;  snow i 


566 


34080 


2-272 


8-348 


■596 


I 
5-680   2-917 

•405     ^208 


83 


7    ....;  203-408 
56    ...  I      7^014' 


869 •2801 


29-975 


1676 1259  94  885  27587,20133  20^150  364 

''II 

I     I 


29  22 


1637|  04841  0353 


0353 


24 


637  119 
5^540 


3450450 
30  004 
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Appendix  13. — Tidal  Fluctuations,  L^vis  Graving  Dock,  series  of  losing  tides  No.  1| 

a 
§   i 

i  i 

u 

O  S>  m 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "  L'ANNUAIRE  DES  MAREEq 

Eastern  standard  civil_  times 
of  meridian  passages  imme- 
diately preceding  observed 
high    waters,    with    corres- 
ponding ages  and  phases  of 
the  moon. 

General  coefficients  of  semi-amplitu' 
from  "  I'Annuaire  des  Maries,"  cc 
responding  to  observed  tides  assum 
to  be  48  hours  old,  together  with  pi 
portional  amplitudes  and  diurnal  i 
equalities.*  See  foot  notes,  tables  I, 

Co- 
efficients. 

*Ampli- 
tudes. 

Diurnal  DifFereiKj 

upper 
passage. 

passage. 

&or 

^" 

3 

In  ampli- 
tudes. 

In  set 
tide  da 

H.       M. 

H. 

M. 

Days. 

H. 

M. 

H. 

M. 

Min. 

H. 

M. 

Feet. 

Feet. 

Min. 

,..c......j.. ..!.... 

-20 

25 

26 

i 

27 

3 

28 

i 

1 
29 

i 

3 

30 

12 
12 

15 
16 

.1 

"  "  i 
1 
II 

1 

19 

(1) 
(2) 
(3) 

17-8 

7 
7 
8 

38 
52 
8 

-19 

6 

33 

86          16-37 
,,,,,     ,  1 

38 

1 



1 

'' 

0 

2 

1 

3 



1 


3 
3 
5 
4 
6 

1 
1  I  43 

7 
8 
8 

53 

8 

25 



6 

25 

84  1        15-99 

12 
12 

15 
16 

39 

2 

7 

I 
8 

9 
23 
40 

-19 

6 

16 

82 

15-60 

18-8 

38 

2 

32 

8 
8 

25 
39 
56 

6 

7 

80 

15-22 

V     1    8 

12 

16 

76 

2 

58 

8 

8 

42 
55 
12 

-16 

5 

57 

76 

14-46 

19-8 

» 

12 

18 

57 

76 

3 

24 

8 
9 
9 

58 
13 
29 

5 

49 

73 

13-89 

12 
12 

17 
20 

3 

50 

9 
9 
9 

15 
30 
45 

-13 

5 

40 

69 

13  13 

20-8 

95 

4 

16 

9 

9 

10 

33 

50 

2 

5 

34 

64 

12  18 

12 

21 

95 
76 

4 

42 

9 
10 
10 

54 
11 
20 

-    5 

5 



29 

69 

11-23 

21-8 

12 

OA 

5 

« 

10 
10 
10 

18 
35 
41 

i^  [  — 

o 

5 

27 

55 

10-47 

12     97 

96 

5 

35 

1 

22-8 

o 

23-8 

10 
11 
11 

43 

2 

5 

1 
+    9      r^ 

27 

50 

9-51 

12 

32 

57 

6  1    1 

11 
11 
11 

10 
34 
30 

5 

33 

47 

8-94 

0 

28 

12 

36 

0 

0 

11 
12 
11 

43 
10 
58 

+  28 

5 

42 

44 

8-37 

12 

12 

42 
43 

38 

6 

54 

24-8 

12 
12 
12 

57 
52 
30 

5 

58 

44 

8-37 

^1 

■.■.■.■,:::::]::::. 

Total 

U 

tideg 

Moan 

U 

tides 

26 
3 

59 

51 

29 

4 

58 

17 

138 
9 

54 
55 

185 
12 

58 
24 

+  37 
-72 
+  18 

-ii' 

81 

5 

57 
51 

913 
65-21 

173-73           781 
12-27              60 

32 
2 

Gra'd     171 
to'8  57+  36 

tides  =207 
Gra'dl 
in'nr)7        7 

tides! 

57      178 

0+36 

57      214 

26          7 

58 
0 

58 

25 

415 
f  12 
=427 

7 

59  1 

0  721 
59 

31     12 

2 

26 

+  210 

-i97' 
+  19 

-i2' 

365 
6 

4 
24 

41-44 

72-70 

888-56          46-46 
15-59              82 

2-06 
2 
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APPENDIX    13 


TIDAL  FLUCTUATIONS,  ETC., 


*CHAUD1ERE,  ST.  NICHOLAS,  PLATON,  &c. 

DURING  THE  LUNAR  MONTH  OF  THE  LOW  WATER  SEASON  OF  188' 
OCTOBER  9th  TO  NOVEMBER  8th. 


TABLES  II,  III  AND  IV. 


W^EEKLY   SERIES   OF  GAININO  AND   LOSING 
TIDES   Nos.   I,   II,   III,    IV. 


Chaudiere  fluctuations  are  incomplete. 


55  Victoria. 
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APPENDIX  13. 
Table  VfL — Tidal  Fluctuations  atOhaudiere  during  the  Low  water  season  of  ]i 
viz. : — irom  q^uadratut'C,  Oetoboi-  9ih,  to  quadratuie,  November  8th. 


Direct  Results  op  Tidal  Observations,  &c. 


High 
and  low 
waters  ob- 
served 
each  civil 
day. 


Time, 

Eastern 

Standard. 


1 

Oct.  11 

H.W 

*  1 

1 

doll 

L.W. 

8 

2 

do  12 

H.W 

1 

\ 

do  12 

L.W. 

9 

do  12 

H.wi     2 

4 

do  12 

L.  W. 

9 

3 

do  13 

H.W 

3 

1 

do  13 

L.W. 

10 

i 

do  13 

H.W 

3 

1 

do  13 

L.W. 

10 

4 

do  14 

H.W 

4 

1 

do  14 

L.W. 

11 

A 

do  14 

H.W 

4 

f 

do  15 

L.W. 

12 

5 

do  15 

H.W 

5 

X 

do  15 

L.W. 

12 

i 

do  15 

H.W 

5 

0 

do  16 

L.W. 

+  1 

do  16 

H.W 

5 

\ 

do  16 

L.W. 

X  ] 

1 

do  16 

H.W 

^  6 

1 

do  17 

L.W. 

1 

7 

do  17 

H.W 

6 

1 

do  17 

L.W. 

2 

1 

do  17 

H.W 

7 

do  18 

L.W. 

2 

K 

do  18 

H.W 

7 

t 

do  18 

L.W. 

II  2 

1 

do  18 

H.W 

7 

Totals      14 

H.W 

71 

tides   ... 

97 

L.W. 

12 

T_-. 

109 

1 

H.W 

Means  do 

14 

L.W. 

A.M. 

or 
P.M. 


P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
A.M. 
A.M. 
P.M. 


29' P.M. 

3a.m. 

45  i  A.M. 

271p.m. 

18  P.M. 
55' A.M. 

40  1a.m. 

10  P.M. 

3  P.M. 

43 1  A.M. 

25 
58 
38 


A.M. 
P.M. 
P.M. 


5  36 

.1.. 

5  29 
5,30 

51  is 

515 


449 

4142 

.1.. 
4  51 

45 


4  53 


4,42 
4140 


6  51 


7  25 


47 


32 


55 


7  37 


c-  Q 


H.    M, 


12 


12 


12 


12 


12 


27 


54 


50 


10 


12  26 


31    11 


70 


33 


102 


-1- 


Min.  Min 


+  37 
+  31 


+  17 


+     5 


64 


25 


s'5 


M    O 


Eeet. 


11-725 
1-975 
13  635 
1105 
12-115 
1015 
13-565 
0  315 
12-945 
0-915 
14-755 
0-225 
14-215 
0  595 
15-515 
-0  055 
19'  14-765 
17—0-805 
6  14-335 
13—1-225 
14  15-535 
25—0-715 
15-665 
-0-255 
17-815 
0-475 
17  095 
0-295 
U-785 


Feet. 


11  660 
11- 010 
i2-550 
12-630 
is -840 
is -990 
'i4-926 
i4-826 

i5-i46 

i6-760 
16-386 
is -070 
i6-620 
i7'-496 


P5 


Feet. 


9-750 


c3 

I— I   Cr 
©    0) 


Feet. 


530 
100 
250 
030 
530 
620 
570 
570 
560 
250 
920 
340 
800 


159 


c3 

5  c 


Feet. 


11 


084  12 


369  13 


543 


14 


148  16 


841 


604 


16 


16 


916.  17 
689  17 


Dim 

qualitfi; 


c3  ,  c 


ill 


238 
798 
383 
938 
598 
263 
733 
276 
758 
238 
655 
988 
062 
007 


30173 


19 


12 


22 


+  53,  255 


-lOOi  265 


+  18 
—  25 


18 


209 -740 


3-860 
14-981 


...I.     ... 
191    0-276 


I  I 

205-880199-820105-87 


14 -706 1  14-273 


7-563 


205-935 


14-709 


71 
5|l 


92 


456, 


33 


H.W 

L.W. 
H.W 

L.W. 

1118 

789-012 

399  759 

777-598 
13  642 

-1 

1097 
19 

8-923 
13-842 

7  013 

19 

0  157 

Orund 
totals  57 
tides, 
(irand 
means  57 
tides. 

*  LoTifritnde,  month  river  Chandiere=7r  17'^4h.  45m.  8s.  =0-1980  of  a  day  west  of  Greenwich. 
\  Moon  croHsr;s  eqnator,  Oct.  16.     :|:  Moon  in  perigee,  Oct.  16,  at  1  p.m.     §  New  moon  (Qne. )  5.35  p.m.,  Go 
i;  Most  important  tide  but  one  during  1887,  viz.,  evening  tide  of  March  11,  for  whi(;h  coefficient  of  8^ 
am|)liturlc  is  118. 

^'-^«  ^      [1891] 
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APPENDIX  13. 

IBLB  II. — Tidal  Fliictuutions  at  Chaudi^i-e  during;  the  Low  water  weason  of  1887, 
I  viz.,  from  quadrature  Octobei-  9th,  to  quadrature  November  Hth. 


DiKECT  RksLLT.S   ok 

1,  Observations— (Cou^ouuv/). 

1 

KKSULTS    BASKl)  ON  DATA    FROM 
NAUTICAL    ALMANAC      , 
AND   "L'ANNUAIRF   DES   MAREES. 

, 

.'H  ® 

Is 

II 

>  iial  Inequalities. 

i  4 

\     1 

.S 

.'H 
'5 
h:3 

c3 
1 

c 

0 

Eastern      standard    ^  cTm' 
civil       times      of  _S^  d 
meridian  passages  '-^  3^ 

1       1.1 

-S        i  § 

3.  ir 

General  coefficients  of  semi-amplitudes 
from  "I'Annuaire  des  Marees," cor- 
responding to  observed  tides  assum- 
ed to  be  48  hours  old. 

1 

s 

1 

c 
1— 1 

i 
1 

'Hi 
a 

ceding      ol:)served 
high  waters,  with 
correspond  ingagei: 
and  phases  of  the 
moon. 

Eastern  standard  civ 
of  high   water  at  < 
based  on  Brest  times 

J. 

> 

.'2 

s 

a 

1        t-H 

ll 

S3 

3 

1 

CO- 
be +5 

bo  . 

Oh 
Min 

et. 

Feet. 

Feet. 

Feet. 

H. 

M. 

H. 

M. 

H. 

M. 

1 
i  "' 

M. 

H. 

M. 

H. 

M. 

oio 
■526 

450 
620 

[sio 

MO 
300 
750 
430 
206 
130 
150 
720 
690 

•280 

1 

+  34 

i 

4 

12 

46 

•870 

'  -090 

•700 

•600 

•690 

376 

650 

•■•7,50 

"•420 

'  'm 

•460 
•730 

"'•iso 

■200 
•102 
■227 
•285 

•560 
•585 
•555 
•660 

6 

■7 

36 

.    .« 
3 

"4 

15 

■■ 

7 

16 

1 

40 

6 

24 

39*    2I 

12 

47 

4. 

7 

43 

251 

2 

27 

+  40 

6 
"'6 

7 

44 

■59 

"li 

42 

I 

12 

43 

...     '1 
47       3 
i 

6 

52 

8 

11 

3 

10 

12 

.^9 

+  ?? 

7 

15 

8.^8 

3 
4 

49 
■22 

54 

*    4 

^    5 
6 

1 

26  1 

12 
"12 

33 

6 

54 



12 

7 

I 

9 

6 

29 

7 

16 



62 

174 

665 

...   |.. 
9  ^^ 

7 

4     51 

+  5 

7 

18 

71 

•093 

•470 

271 

12 

26 

7 

3 



4 
7 

'"7 

15 

15 

5 

"10 

28 

10 

0 

5 

5 

"'6 

"6 

"'6 

"7 

7 

17 

42 

5 

-27 

"49 

"11 

■■32 

7 
7 

17 
14 

80 
'"'  89 

•428 

•543 

12     25 

—  2 

7 

1 

344 

•284 
•693 
•763 

•482 
•480 
417 

281 



m 

291 

■ 

12 

23 

6 
6 

49 
"54 

ii 

..      10 

24 . ! ; 

06 

7 
7 

9 
■3 

97 
104 

12 

22 

-6 

12 

22 

6 

48 
■'43 

11 

52 

6 

■'  6 

"6 

57 
'5i 
"44 

110 
""114 

lie 

333 

6 

4 
20 

26 

12 
'12 

"is 

22.. 

312 
•227 

•074 
•055 

08 

6 

37 
'91 

3 
4 

....|48 

22 

I 

117 

1 

18 

7 

54 

—  7 

6 

37 

■  117 

";        "' 

1 

220 

087 

1 

7-300 
0  521 

4  132' 

5  879 

1 
1 

0^  318  0  452 

96 
6 

8 
52 

49 

+  24 
=73 

.0 

23 

0 

23 

29 

58 
+  12 
=70 

10 

9 
0 
9 

1 

73 

5 

16 
14 

175 

12 

0 
30 

+  67 
—22 
+  22 
—  6 

97 
6 

44 
59 

1142 
81-57 

^ 

m 

415 

28  404 
0  498 

367 
6 

65 
45 

1 

1 

4144 
72  70 

^ 

...   |.... 

1 

i 

r  ■  •  ■ 
1 

Onlj 
at 
I. 

'2/tid( 
by  assi 
for  the 

js  obst 

miing 

Grav 

;rved 
thatt 
iner  T) 

^tr 

hey 
opk 

ver  ( 

are 

stjiti 

^hau( 
in  ge 
on. 

liere 
neral 

in 
d) 

1887 
recti 

y  1 

Resu 
)ropo 

Itsl 
rtio 

lere  { 
nal  t< 

?iven 
3  corr( 

for  c 
jspor 

aifipl 
ding 

Bteh 
resu 

inar 

Its  ei 

month  ar 
itered  in 

rived 
table 
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APPENDIX  13. 
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Table  III. — Tidal  Fluctuations  at  St.  Nicholas  during  the  Low  water  season  of  188i 
viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th.  j 
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viz.  : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 


i 

Direct  Results  of  Tidal  Observations,  &c.                                    jl 

1 

<*^ 
c 
+ 
bo 

1 

1 

o       1  Diuri 

^  i  Til 

c 
c 

s 

bo 

High 

and  low 

waters  ob- 

Time,        \    4 
Eastern            8 
Standard,     i    ^ 

1 

a; 
'-2 

p 

> 

w 

1 

O  -tJ 

.^2 

.o 

1 

'5 

served 

each  civil 

day. 

1      c 

■1 

2 

3 

1 

3 

1 

bo 

o 

5^ 

|2 

1 

i 

a 

ii 

si 

11 

o 
2 

H 

H-i 

fi 

•     P 

>^ 

^H 

Q    . 

H^ 

P5      p^ 

s 

S 

IH 

,P 

1 

Min 

1 

H. 

M. 

A.M. 

or 

H. 

M. 

H. 

M. 

H. 

M. 

Min 

Feet. 

1 

Feet.  1  Feet. 

Feet. 

Feet. 

e 

o 

^ 

P.M. 

- 



— 



- 

+  25 

?. 

2 

Oct.25 
do  26 

L.w. 

9 

14 

P.M. 

12  21 
0  62 

i2-09 

.... 



H    W 

3 
10 

0 
33 

A.M. 
A.M. 

*5 

46 

+  5 

21 
24 

ii  59 

5  93 

11 

11 

■34. 

do  26  L.w. 

7 

33 

12 

45 

16 

do  26  H .  w 

3 
10 

45 

48 

P.M. 
P.M. 

5 

12 

20 
20 

11-74 
0-48 

11  12 

11-26 

6  35 

ii 

61 

•  ••1 
8. 

do  26 

L.W. 

7 

3 

12 

23 

1 

do  27 

H.W 

4 

8 

A.M. 

5 

20 

+  "0 

29 

12-95 

12-47 

6-73 

ii 

88 

do  27 

L.  W. 

11 

23 

A.M. 

7 

is 

12 

27 

16 

109 

11-86 

8. 

17 

do  27 

H.W 

4 

35 

P.M. 

5 

12 

... 

28 

13  05 

ii-96 

7  08 

12 

13 

1 

^ 

do  27 

L.W. 

11 

48 

P.M. 

7 

13 

12 

i5 

18 

0-93 

12 -12 

io. 

1 

do  28 
do  28 

H.W 
L.W. 

4 
12 

50 
17 

A.M. 
P.M. 

5 

2 

—  8 

19 
12 

13-50 
0-56 

12-57 

i2-94 

7 -04 

i2 

59 

■  2. 

7 

27 

12 

27 

18 

do  28  H .  w 

517 

P.M. 

5 

0 

23 

13  26 

12-70 

707 

12 

76 

t 

do  29 

L.W. 

:      12  34 

A.M. 

7 

17 

12 

2i 

21 

0  81 



12-45 

4. 

do  29 

H.W 

§        5  38 

A.M. 

5 

4 

—14 

19 

13-78 

12-97 

7-58 

12 

94 

f 

do  29 

L.  W. 

12  37 

P.M. 

6'59 

12 

15 

18 

1-40 

12-38 

.   1    12.1 

1» 

do  29 

H.W 

5  53 

P.M. 

5 

16 

. . . 

24 

15-37 

13-97 

8-28 

is 

141   ...    1 

1 

do  30 

L.  W. 

110 

A.M. 

7!17 

12 

21 

. .  . . 

18 

2-03 

13  34 

.   1    12.1 

do  30 
do  30 

H.W 
L.W. 

614 
130 

A.M. 
P.M. 

5 

4 

-13 
.... 

20 

8 

14-91 
1  37 

12-88 

is -54 

834    13 

26 

141. 

7 

16 

12 

16 

ieo 

do  30 
do  31 

H.W 
L.  W. 

t        6120 

P.M. 

4 

50 

°.  6 
10 

14-68 
—  001 

13-31 

14-69 

7-54 

is 

71 

■  "7. 

152'A.M. 

7 

32 

12 

15 

V 

do  31 
do  31 

H.W 
L.W. 

6, 35' A.M. 
210' P.M. 

4 

43 

-10 

24 

18 

13  30 
—  0-26 

13-31 

i3-56 

6-80 

is 

88 

""7. 

7 

35 

12 

25 

'^1 

do  31 

H.W 

H        7    0 

P.M. 

4 

50 

22 

13  68 

13-94 

6-72 

is 

72!...  1  1 

I 

;|^ 

Nov.  1 

L.  W. 

2  22 

A.M. 

7 

22 

12 

15 

17 

-  0-03 

.... 

13-71 

31.. 

«a 

^ 

do    1 
do    1 
do    1 

do    2 

H.W 
L.  W. 
H.W 
L.W. 

7115 
2136 
7  29 

A.M. 
P.M. 

4 

53 

14 

—21 

26 
17 
23 
16 

13-66 

0  27 

14-46 

—  0-26 

13-69 
i4-19 

'i3-39 
■i4-72 

700 
"6-90 

13 

is 

75 
79 

"7. 

7 

21 

12 

P.M. 
A.M. 

4 

53 

3 

9 

7 

40 

12 

26 

;, 
1 

do    2 
do    2 

H.W 
L.  W. 

7 
3 

55 
0 

A.M. 

4 

46 

-19 

22 

15 

12-60 
—  0  15 

12-86 

12-75 

6-70 

13 

82 

ii.! 

p» 

T> 

5 

'ZS 

do    2 

H.W 

8 

0 

P.M. 

5 

0 

':. 

27 

14-77 

14-92 

6  94 

14 -17 

Totals       15^ 

H.W 

03 

54 

1 

+  5 

353 

217-92 

tides   . 

99 

49 

80 

51 

109 

55 

185 

10 

208-95 

194-30 

113-00,208-26 

m  : 

L.W. 

+     24 
123 

0 
49 

-85 

248 

8-85 

16 

,H.W 

+  2 

22 

13-62 

Means    do 
15 

L. 

1 

5 

3 

7 

1 

20 

12 

21 

13  06 

12-95 

7'06213-)16 

9 

14 

17 

0-59 

N.B.— Maxim 

1  in  whole  lunar  mor 

ith  indicated  by  a  star,  thus  :  *,  and  n.inima  by  a  circle 

thus :  ».  1 

t  Moon  crossfif 

4  equator  equator  Oc 

t.  29th.     §  Moon  in  apr.gee  Oct.  29th  at  6 . 0  p.  m.                               f 

+  Ma,\iiiiuiii  ir 

»'(|>iiilitv  obst-rvtid  ii 

low  water  levels-^  138  feet. 

•i  Full  inoon,  ( 

Quebec-,  Oct.  31st,  at 

4.31  p.m.                                                                                                   J 

232 

[1 

891 

] 

^ 

Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX   IH. 

VBLE  III. — Tidal  Fluctuations  at  St.  Nicholas  during  the  Low  water  scanon  of  1887, 
viz  : — from  quadrature,  October  9th,  to  quadrature,  Novembei*  8th. 
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Table  111. — Tidal  Fluctuations  at  St.  Nicholas  during  the  Low  water  season  of  1^ 
viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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N.B.— Maxima  in  whole  hinar  month  indicated  by  a  star,  thus  :  *,  and  minima  by  a  circle  thus:  ". 

tLonj,'itnde,  Pointe  Platon  =  71"  5r=:4h.  47ui.  24s.     0  1966  of  a  day  west  of  Greenwich. 

tMoon  crosses  ('(|uat()r,  Oct.  16th.     §  Moon  in  i)eri^ee,  Oct.  l()th,  at  Ih.  Om.  p.m. 

1  New  moon,  Q>'<'bcc,  at  5.35  i).m.,  Oct.  16th.  IF  River  very  rough  owing  to  north-easterly  gale,  w 
wasliine  ()V(«r  gauges  and   jjrevcjited  acctirate  readings  bein^  made.  .  . 

**  NloHt  imjtortant  tide  but  one  during  1887,  viz.  :  evenmg  tidie  of  March  11th,  for  which  coefHcient 
wmi-aiiii)litude  is  118. 
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ABLE  IV. — Tidal  Fluctuations  at  Pointe  Platon  during  the  Low  water  season  of 
'       1887,  viz. : — from  quadrature,  October  9th,  to  quadi-ature,  November  8th. 
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Table  1Y. — Tidal  Fluctuations  at  Pointe  Platon  during  the  Low  water  season 
1887,  viz. : — from  quadrature,  October  9tb,  to  quadrature,  November  8th. 
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N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *,  and  minima  by  a  circle,  thus: 
tMaxinnmi  diurnal  inecjuality  observed  in  high  water  levels=3"605  ft. 
tMoon'.s  S.  declination  a  niaxinium     20°  8'. 

^Maxinnuu  diurnal  inequality  observed  in  low  water  levels^l-035  ft. 
Mo*)ii's  first  (juarter,  ((Quebec,)  Oct,  23rd,  from  0.46  p.m. 
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APPENDIX  13. 

'able  IV. — Tidal  FluctuationH  at  Pointo  Platori  during  the  Lvow  water  season  of 
1887,  viz.: — from  quadratui-e,  October  9th,  to  quadratur-e,  Novombei"  8Lh. 
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Table  IV. — Tidal  FluctuatioiiR  at  Pointe  Platon  during  the  Low  water  season  ( 
1887,  viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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APPENDIX  13. 

,•1  K  IV. — Tidal  Fluctuations  at  Pointe  Platoii  durini^  the  Low  water  soaHOii  of 

1887,  viz.: — from  quadrature,  October  !)th,  to  quadrature,  Novembei'  8th. 
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APPENDIX  13. 

Table  IV. — Tidal  Fluctuations  at  Pointe  Platon  during  the  Low  water  season 
1887,  viz.: — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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iiBLE  IV. — Tidal    Fluctuations  at  Pointe  Platoii  durini^  the  Low  water  BcaHon  of 
1      1887,  viz.: — from  quadrature,  October  9th,  to  quadrature,  Novembei'  8th. 
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Table  Y. — Tidal  Fluctuations  at  Grondines  during  the  Low  water  season  of  18 
5.: — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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Table  Y. — Tidal  Fluctuations  at  Grrondines  during  the  Low  water  season  of 
viz.  : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 


188' 


N.B. — Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *,  and  minima  by  a  circle,  thus  :  °. 
fMoon's  S.  declination  a  maximum  =20°  8'maxinunu  diurnal  inequality  observed  in  high  water  lev  • 

-2  !)1H  ft.  ;  maxinunn  diurnal  inequality  observed  in  low  water  levels  =  1197  feet. 
:J:Moon'K  first  quarter  ((^lebec),  Oct.  23rd,  from  Oh.  4Gm.,  p.m. 


248  [1891] 


Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  13. 

;LE  V. — Tidul  Fluctuations  at.GrondineH  during  the  Low  watei*  seaHon  of  1887, 
viz.: — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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15 

..  W. 
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N.B.  —Maximum  in  whole  lunar  month  indicated  by  a  star,  thus  *  :  and  minima  by  a  circle,  thus' 

f  Moon  crosses  (>quator,  Oct.  29th. 

t  Moon  in  apogee,  Oct.  29th,  at  6h.  Om.  p.m. 

8  Full  moon,  (Quebec)  Oct.  31.st,  at  4h.  31m.  \^.\\\. 
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>BLE  V. — Tidal  Fliiciuations  at  Grondinos  duriri'^  tho  Low  water  season  of  1887, 
viz.: — from  quadrature,  October  0th,  to  quadi-ature,  November  8th. 
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7T  Results  ok  Tidal  OnsEHwvrioNs— 
(Continuc'(f). 
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RESULTS  HASED  ON  DATA  FROM 
NAUTICAL  ALMANAC      , 
AND  "L'ANNUAIRES  DES  MAREES." 
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..   i..    12  27 

6  46  ..   !.. 

9 

38         51 

•oioo 

•0800 
' "2890 

•4870 

•0798 
•0588 
■"28i7 

•il95 

1     0 

+°  6    9 

44         56 

•0478 
•"i942 
•1393 
•1070 
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Table  Y.^— Tidal  Fluctuations  at  G-rondines  during  the  Low  water  season  of  Ig^ 
viz. :— from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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3LE  V. — Tidal  Pliictuations  at  (frondines  during  the  Low  wafer  season  of  1887, 
viz.: — from  quadrature,  Octoboi"  9lh,  to  quadrature,  November  8tli. 
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1 
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8 
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14 
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54 
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4 
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20 

" 
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=  170 
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0 

52 
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12 

43' 
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29 
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28 
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-'i2 
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Table  YI. — Tidal  Fluctuations  at  St.  Jean  des  Chaillons  during  the  Low  water  seasi 
of  1887,  viz.:— from  quadrature  of  Oct.  9th  to  quadrature  of  N"ov.  8th. 


Direct  Results  of  Tidal  Observations,  &c. 


Ozn 


High 
and  low 
waters  ob- 
served 
each  civil 
day. 


Time, 

Eastern 

Standard. 


Oct.llH.  wf    3 


A.M. 

or 

P.M. 


32!  P.M. 


^ 

-o 

CD 

rr 

TJ 

r^ 

CM 

§3 


^ 

T1 

TT 

c 

-►J 

^ 

O 

+ 

be 

<D 

fl 

U  +i 

be 

AQ> 

bo 

a<i; 

3 

c«^ 

lO 

^O 

o  • 

T 

o 

be 

S.S 

■-S-C 

fU 

0 

Min. 

Min 

+  27 

S-o 


Feet. 


14-3390 


Feet. 


Feet. 


ce 


i.2 


Feet,    i  Fee 


Oct. 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


11L.W 


12h.  w 

12L.W. 

12  H.  w 

13  L.W. 
13  H.  w 
13L.W.1 
13  H.  w 


L.  W. 
H.  W 
L.W. 
H.  W 
L.W. 
H.  W 
L.  W, 
H.  W 
10  L.W. 
IOH.  W 
10  L.W. 
10, H.  W 
17  i  L.W. 


157 
0  10 

2  18 
0  30 

3  5 
711 
3  21 
729 
3  50 


49 
34 
15 
34 
45 
5ll5 


P.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A..M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 


15 

'4 

49 

13! 

...I 
12' 

■"o! 


12!  20 

.  i. . . 


121  58 


12  23 


+  31 


511... 


21' 


20; 


do  17 

H.  WJ 

9 

5 

A.M. 

do  17 

L.W.i 

5 

10     P.M. 

do  17 

H.  Wi 

9 

37 

P.M. 

do  18 

L.W. 

5 

50 

A.M. 

do  18 

H.  W' 

9  48 

A.M. 

do  18 

L.W.  1i 

0  09 

P.M. 

'  do  18 

H.  W 

10 

19 

P.M. 

12  41' 


12 


12 


DtiiU    14  tides 

L.  W 


Means  d( 


14  H.  W. 


14  L.  w 


105;  11 
72  20 

-84  20 


+  12  0:50 


51 


n: 


50 


20 


174 


12 


+  9 


18 


30 


12 


10-3033 
15  0352 
10-3983 
14-5211 
10-3582 
15 -0552 
10-3284 
15-2155 
10  3084 
10 -1849 
10  3934 
15-9252 
10-5482 
10-0990 
10-8482 
10-4248 
10-7482 
10  0235 
10  0785 
10  7140 
10-4582 
10-7890 
10-8382 
n8-4930 
11-30351 
17-8840 
11-5070 
18-2037 


5-2719 
4  1228 
5 '2970 
'4-8871 
5-8705 
5-5318 
0  1514 
'5-5700 
5-2753 

G-63oi 

0-3314 
7-0554 
0-5805 
0  0301 


3-9757 
5-2309 
4 -1029 
5-3208 
4-907i 
'5-7915 
5-3770 
5-8514 
5-0700 
5-3450 
0  2504 


12  70G7|  4-6. 

12-73671  4-? 

12-8020  4-9 

I  ... 

12-94311  5-2- 


13 -1143 
13  3273 
13-5077 
13  5957 


5-9514 
7  1901 
0-3104 


13-5050  5 -5! 


5-5: 

57; 
'5-5! 


13-5044  5-9! 
13-9225  6-5' 
14 -4936*6 -8' 
14  77061  "6-6} 
^4-8088!  6-3' 


47 


29 


+  73 
-"11 

+  15 


374 
'465 

27 
2i) 


230-3705 
149 -1460 

10-4550 
10  0529 


81-2299 


5-8021 


7-3052 


5201 


189-8578  80-1 


13  5013   57 


NiB. — Maxima  in  whole  hmar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus:  ** 
t Longitude  St.  Jean  des  Chaillons  wharf-- 72"'  7"=4h.  48m.  28s. -=0-2004  of  a  day  west  of  Greenwich 
+M()()n  croHKes  equator  Oct.  10th. 
S  Moon  in  ijeri^'ee  Oct.  lOtli  at  Ih.  Om.  p.m. 

New  moon  ((Quebec)  at  5.35  p.m.,  Oct.  lOth. 
•I  Most  im|)()rtant  tide  but  one  during  1887,  viz.:  evening  tide  of  March  11th,  for  which  coefficient 
semi-aiMplitiidc  is  1 IH. 

254  [1891] 


)  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


,{,  g  yx^ — Tidal  Fluctuations  at  St.  Jean  dos  Chaillons  dui-ing  the  Low  water  season 
of  1887,  viz.: — from  ([uadraturo  of  Oct.  Dth  to  (^ualraturo  of  N'ov.  8th. 


DiRBCT  Results  of  Tidal  Ohskkvations- 
{Continucd.) 


RESULTS  liASKI)  ON  DA'I'A  FROM 

NAUTICAL  ALMANAC     , 
AND  "L'ANNUAIRE  DES  MAREPX" 


Diurnal  Inequalities. 


^ 

-D 

g 

§ 

a 

a 

a 

fl 

M 

t— I 

u 

c 

s 

^ 

35 


43 
20 

"4 

30  31 


27 


10 


21 


Feet. 


1-2962 
i  114i 

i'i34i 

•4397 
•9694 
•2597 
"  -7744 
•2748 
•401.3 
•6911 
!0750 


Feet- 


12!. 


;  1'7040: 


21 


•6096| 
•3197' 


•2449 
■6356 
•0461 
■0298 
•6266 
•0850 
•1548 
•3000 
•  1000 
•0697 
•2203 
•3800 
•4653 
•2641 


Feet. 


°0I 


•0240 
•0719 
■i405 
17i2 
•2130 
•2404 
•0286 


Feet.    H. 


0532 
•2i35 
•.3309 
•2773 
•1862 
•0262 

1441 


•  0907  p  0118 

•  05941  4090 
•358i  •5565 


5705 
•2830 
■0328 


2957 
■1637 

•2883 


39 


28 


b^ 


meridian     j)a.s.s- 
ages  iuniKidiate- 


E^stern  standard; 
civil     times     of, 

dm 
ly  pr  e  ced  ing 
observed  high 
waters,  with  cor-! 
responding  ages 
and  places  ofj 
the  moon. 


2  .. 

3  9 

1  .. 


15 


10 


11 


47 


42 


37 


32 


O    cc 

1-^   g 


7il9 


8il4 


10 


11 


27 


..11 


12  231 


12 


20 


55 


52 


O   3^ 

v.o'  •• 


■w  -U  jj 

fi     Ci     r/} 

g  ^  £ 


251 
26 -i 


271 


28^1 


291 

o's 


57 


822 
'8!44 


9;  6 

..I.. 
9  28 


9  49 
10  li 


1^ 

"Soffi 
§  o 


H. 


Min 


+  34 


SA2 
•|8s 


SS3 


*  2 

bcS 


,*+40!    8 


43 


12122 


....j     9 
+  22;   "9 
9 


+  5 


-«2 


.2  g^-o 
«::-  tiijo 


J 


c 


38 
5^ 

i3 

24 

30 

31 
9  30 
9  27 

922         vt 
9:17i      164 

■  I-.! 

911 1      110 


I 


114 

lie' 
ni7" 


25910  0631 


;  ^^ 


19 


•7188 


2  4090 


1721 


2  2835 


1757 


2  9564 


2274 


128  50 


9i]2 


61 
+  12 
-73 


10 


48  70 
48! 


3310 


33. 


10514 


7.31 


175 


12 


30 


67 
-22 

+  22 
—  6 


128 


25'     1142 


12 


81  57 
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APPENDIX  13. 

Table  YI. — Tidal  Fluctuations  at  St.  Jean  des  Chaillons  during  the  Low  water  sea 
of  1887,  viz. : — from  quadrature,  October  Hth,  to  quadrature,  November  8th 


Ij'C 


1)  c 
o 

is 

be  o) 


Direct  Results  of  Tidal  Observations,  &c. 


High 
and  low- 
waters  ob- 
served 
each  civil 
day. 


Time, 

Eastern 

Standard. 


Oct.lSH.wi 


10!  19 


I  Oct. 


lO 


11 


13 


13 


14 


15 


do 

do 

do 

do 

do 

do 

do 

I  do 

!  do 

i!do 

h  do 

i  do 

do 

i  do 

J  do 

Id.) 

i  do 

do 
do 
do 
do 
do 
do 
do 


19L.W. 
19H.W 

19  L.W. 
19H.W 

20  L.W. 
20  H .  w 
20  L.  w. 
20H.W 

21L.W. 
21H.W 
21iL.W. 

22  H.  w 

22  L.W. 
22H.W 
22|L.w. 

23  H.w 
23  L.W. 
23  H.W 

23  L.W. 

24  H.w 
24,  L.W. 

24  H.w 
24' L.W. 

25  H.w 
2r)|L.vv. 
25  H .  w 
20  L.W. 


Gi50 

1040 

6  50 


0 

38 
17 
29 
41 
25 
7 

16 

16 

20 

45 

91  2 

117 

1019 

2  29 


454 
1217 


A.M. 

or 

P.M. 


A.M. 
A.M. 
P.M. 
P.M. 
A.M. 

A.;vi. 

P.M. 
P.M. 
A.M. 
P.M. 
P.M. 
A.M. 


P.M. 
A.M. 
A.M. 
P.M. 
P.M. 


P.M. 
P.M. 


P.M. 
P.M. 


H.  |M, 


31 


10 


12 


9|  12 


4    12 


Min 


21 


+  12 


23 


+    °0 


o9| 
o 


Min 


12 


29i. 


17j  12  32 


+   44 


a  CD 

2*0 


H 


Feet. 


18-2037 


34    10 


4-*47 


26:  14 
34  i  10 


•6576 
•7285 
•5785 
•1785 
•7076 
•3641 
•6576 
•2037 
•8076 
•1743 
•8836 
•1837 
•9774 
•5252 
•9730 
•6285 
•2435 
•3560 
•1985 
•9852 
•9980 
•6758 
•2785 
7008 
•6888 
•2285 
•2191 


Feet. 


6  0709 
6- 6000 


5  6565 


6-5461 
5 '3667 


6  3001 
3-5478 


4  6555 

4  4125 

5  7867 
3-677 
4-4223 

°3'5397 


■-— 1- 


s 

b.     > 

^ 

<«-! 

t; 

"TJ 

Xi 

M 

u  i 

O  "-\ 

m  eS 

t- 

II 

=  1 

•—  .- 

Feet. 


6-5461 


6 -1500 


6-4709 


5  7065 
6 -3961 
5-2907 

6  2063 


4-5522 


5-3850 
4 -1575 
4-9872 
4-3973 
5 -6120 
4-6694 


Feet. 


I  ^ 


14-7889 
i4-7527 
14-7301 
14-7345 
'14 '7648 
'14 -5987 
13-8454 
'i2-9464 
12-6512 
12-9244 
"i2-8239 
'i2-155i 
«ii-6974 


6-34] 
6-2i{ 
6 '09; 

e'oo: 

5-83^1 
5-33( 
4'74( 
4-67( 
4-86( 
'4-651; 
4-37 
4- 
i- 


H.w. 

Totals  13i  tides. 

L.W. 

13  H.w. 
Means     do 

14  L.W. 


99 
111 


L31 


29 


+  120 


52    9 
4 


11/ 


49 


825 


+  91 


-  37 

M-  30 


—  12 


353 


498 

27 


36 


210-9328 


153-8693 
16-2256 


10-9907 


66-2826 


5  0987 


75-2672 


5-3762 


177-4135 
13-6472 


67-964 ») 


5-22^|'2' 

I 


N.15.  —Ma.xinmm  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  maxima  by  a  circle,  thus 

+  Ma.\im\nn  diurnal  inequality  observed  in  high  water  levels     2659  feet. 

t  Moon's  S.  declination  a  maximum  ==20"  8'. 

§  .Moon's  first  ([uarter  (Quebec),  Oct.  23rd,  from  Oh.  46m.  p.m. 
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APPENDIX  13. 

uLE  VI. — Tidal  FluctujitionsatSt.  Jean  den  Cl)aill^)iis  durini^  the  Low  water  Hea8on 

of  1887,  viz.: — from  quadrature,  October  9tb,  to  quadiature,  N 

jvember  8  th. 

1        RKSin/rS   HASKD   ON   DATA   FROM 

iKECT  Results  ok  Tidal  Obskkv 
(Continued). 

^''^'•'^'^        \                      NAUTICAL   ALMANAC      . 

AND   "L'ANNUAIRE  DES   MAREES." 

!« 

Eastern  standard 

'o'^ 

i 

^^ 

£  ^  i 

Diurnal  Inequalities. 

•^ 

civil  times  of  me- 

13 

-HSS 

03 

ridian     passages 
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•5  cTd 
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>, 
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,f. 

» 

.     ^     ..     ! 

1 

3  ^t: 

J 

-a 

1 

u 

1 

> 

S 
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1  ■ 
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n3 

high  waters,  with 
c  0  r  r  e  s  ix)nding 
agps  and  phases 
of  the  moon. 

n  standard  ci 
water  at  Qut 
rest  times  : 

•43 

1 
5f 

v. 

1 

ents  of  semi-j 
uaire  des  Ma 
0  observed  ti 
ours  old. 

a 

^  "^ 

5r!  ^' 

i 

■S 
^ 

s 

1— 1 

s 

J| 
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<  ^ 

iq 

Oh 
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ponding  t 
to  be  48  h 

2^         1 

Feet. 

Feet. 

Feet. 

Feet. 

H. 

M 

P 

H. 

M 

H. 

M 

i 

Q 

H. 

M 

H. 

M 

Min 

—  7 

H. 

M 

0 

.2  SP; 
c«0 



. 

- 

21, '2! 
28'"7 
26'7 
32  ■  2 
35  17 
55  26 

.   ..    . 
•4752 

•0900 

•0199 
•0362 
-0226 
-0044 
•0303 

•0507 
•1224 
•i243 
0911 
1655 

12  21 

1 

^0 

0791 

8 

51 

1 

49 

'2-8 

16  .S2 

8 

43 

116 

•4500 

"•8144 

■ -8396 

1-0294 

10094 

•1291 

•6566 



•1500 

•0760 
' '6938 
10044 

•7295 

"16 

54 

12  22 
12  22 

8 

42 

.... 

2 

18 

—  6 

8 

36 

113 

8 
8 

30 

25 

16 

2 

47 

's's 

11 
■  ii 

17 
37 

8 

30 

108  . 

12  2i 

12 

22 

—  7 

8 

21 

101 

8 

23 

3 

44 

4-8 

11 

59 

8 

15 

94 

1661 

•7533 

*-8996 

-.5021 

•5958 

■  •'6642 

12 
12 

22 

23 

"8 
"8 

3 

'5 

*4 
4 
4 

13 

12 

21 

-  5 

8 

8 

86 

I*2^6585 

....... 

47     3 
45 '36 

•1033 

440 

5-8 

12 
'""'1 

24 
'9 

8 

4 

77 

12 

25 

8 

10 

7 

8 

2 

68 

91  n 

i^2725 
'i-6292 

•0456 
' '7995 

•2952 
■  -2732 

•1841 
•2081 

"'8 

55 

.... 
5 

34 

C 
6-8 

'     i 
■■"2 

36 
6 

12 

97 

*13 

8 

2 

60 

1 

12!. s6 

70  66;   ...     . 

8 

20 

6   0 

+  14 

8 

6 

52 

1  1-3094 

30  56    

1      0250 

65  *95! 

•7i95 

' -5897 

•1005 
•6688 

•2812 
•6283 

12 

34 

*14 

8 

53 

6  24 

■78 

2 
"3 

40 
26 

8 

16 

46 

12 

40 

8 

29 

.... 

6 

49 

. . . 

-f34 

8 

31 

41 

i 1  14723 

•4697 

•4577 
'  "6825 

•1441 
•2i49 

12  44 

"39' 

15 

113  75 

■i-3773 

941 

. . .  j . . 
1 

.... 

7 

... 

13 

's-s 

4 


4 

8 

51 

..  .. 

12  47 

96 

19 

-f  72 

0 

+  50 

-^ 

658  470 

14  4655 

5  0253 

3^8097 

2^7768 

11127 

27 

43 

32 

11 

=168 

19 

174 

40 

108 

25 

1001 

-18 

^17 

51  36 

1  0333 

3590 

2721 

•1983 

8 

34 

4 

37 

4 

36 



12 

57 

12 

29 

:-« 

8  20 

77  00 

[ 

15 

591] 

• 
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APPENDIX  13. 

Table  YI. — Tidal  Fluctuations  at  St.  Jean  desChaillons  during  the  Low  water  seas 
of  1887,  viz.: — from  quadrature,  October  9th,  lo  quadrature,  November  8th. 


Direct  Results  of  Tidal  Observations,  &c. 


High 
and  low 
waters  ob- 
served 
each  civil 
day. 


Time, 

Eastern 

Standard. 


Oct.  26  L.w. 


16 


17 


IS 


1» 


ao 


'Zl 


«« 


$i» 


H.W 
L.  W. 
H.W 
L.W. 
H.W 
L.AV. 
H.W 
L.W. 
H.W 
L.W. 
H.W 
L.  W. 
H.W 


do  26 
do  26 
do  26 
do  27 
do  27 
do  27 
do  27 
do  28 
do  28 
do  28 
do  28 
do  29 
do  21) 
do20L.w 
do  29  H.W 
do30L.w. 
do  30  H.W 
do30L.w. 
do  30  H .  w 
do  31  L.W. 
do  31  H .  w 
do  31  L.W. 
do  31  H .  w 
Nov.  1  L.W. 
do  IJH.W 
IJL.W. 

i'h.w 
2|l.w. 

2,  H.W 
2  L.W. 


do 
do 
do 
do 
do 
do 


2  H-W 


H.W. 

T«)talH  1.^)^  tideh. 

L.W. 
16  H.W. 

McilMK  do 

15    L.W. 


25 

33 

45 

54 

9 

22 

26 

7^38 

t  3^52 


A.M. 

or 

P.M. 


A.M. 


A.M. 
P.M, 
P.M. 
A.M. 
A.M, 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.  M. 
A.  M. 
P.  M. 


:  8, 2, P.M. 

416 
813 
4 1 35 
8^25 

4  46 
8'47 
510 

§  9    0 

5  26 
9  12 

5  32 
9,32 

6  23 
9  58 

.  5  54 
10,14 


A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 


4  38 
410 
"425 

'4r8 

'49 

..1..! 

4!l3i 

I     i 

4ji2 

■3'57J. 
■3I5O  . 


40 
58 
i7 
12 
15 
'4 

8ii4 

..i.. 
814 

8  22 


8  21 


4i  1 


823 


826 


8  20 


351 


20 


I    7 


12i50 


Min 


+  47 


21 


21! 


28: 


12116 


o 


Oq- 

03    O 

=«  S 

>  p 

0      fH 


K 


Min    Feet. 


9-2191 


Feet. 


12 


-10 


24  . . , 


11 


-271 


-15' 


14-6058 
9-6388 
14 -0832 
9-5638 
15 -0108 
10 -0685 
15  1311 
10  1285 
15-3905 
10  1835 
15-2758 
40!  10-2082 
30!  15-5905 
25 1  10  0685 
28 1  16  4149 
22  10  1185 
30!  16  5149 
25!  10-8679 
24  i  16-4450 
24i  10-9379 
30  i  15-4.555 
32[  10-2782 
27 1  15-4554 


5-3867 


4-4444 

5-4470 


5  0626 
5-2620 
5 -0923 
5-3823 


6-3464 
6-3964 
5 -577! 


4-5176 
5-1772 


-181 


13 


50 

10-0188 

27 

15-43.53 

26 

10 -0.534 

25 

15-9152 

23 

10  0986 

26 

14-8858 

31 

9-8688 

30 

16 -0052 

5-4165 
5-8618 
4-7872 
6-i364 


(^ 


Feet. 


4-9670 


4-5194 


4-9423 
5 -0026 
5-2676 


5-0676 
5-5226 
6-2964 


5-6470 
5-567! 
5  1773 


5-4366 
5-3819 


5-8166 
5 -0170 


c 

t: 

0 

?,   c« 

X 

Is- 

G 

a"" 

r, 

Sfi 

t 

S  3 

2 

c«.S 

Tl 

^ 

^ 

Feet.       Feet.  !  .S 


11-7799 


12 -0236 


12-3126 
i2-6322 


12-7265 
i2-7895 


12-9282 
13-1636 


13-4828 
13-5590 


13 -1554 

i2-7995 


12-7982 
12-8669 
12-7633 
12-8645 


4-7018  .. 
28 

4-8445  ... 
15 

4-9928  .  . 
...    17 

506741... 
1 

5-1410...! 

'    '41 

51873... 

1 

5 -5795!.. . 
....12' 
61403!... 

i  13 

5-9792'... 

i    7 

5-3122;... 

11 

509481... 

ill 

5-3019 

4 

14 


5-5242 

5 -4619 

25 
5-4393  ... 

45 


5-6267 


126138 


60  57! 


24124 

I 


18 


+  21 


14 


21 


—86 
+  21 


-12 


466  247-6149 


4981152  10191 
29    15-4759 

'33 


10 -1401 


86-2939 


5-3934 


79-5078  204-4657 


5-3005 


12  7791 


85-3948 
5-3372 


198  21 
13  1 


N.B.— Maxima  in  whole 
tMoon  crosKcs  efjuator,  ( 
Oct.  3lHt  at  4h.  31irL  p.m. 

258 


lunar  month  indicated  by  a  star,  thus  :  *,  and  minima  by  a  circle,  thus : ' 
)ct.  29th.     JMoon  apogee,  Oct.  29th  at  6h.  Om.  p.nu     {5Fu]l  moon  (Quebe( 
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APPENDIX  13. 

IBLE  Vr. — Tidal  Fluctuiitions  at  St.  Joan  des  Chaillons  during  tho  Low  water  season 
of  1887,  viz.: — from  quadrature,  October  9th,  to  quadrature,  November  8th. 


T  Rklults  of  Tidai   Ohskkvations— 
{Continued.) 


Dmriial  Inequalities. 


Feet. 


Feet. 


Feet. 


RESULTS  BASED  ON  DATA  FROM 
NAUTICAL  ALMANAC     , 
AND  "L'ANNUAIRE  DES  MAREES.' 


Eastern  standard 
civil  tiu.es  of  meri- 
dian passages  im- 
mediately preced- 
ing observed  high 
waters,  with  cor- 
responding ages 
and  phases  of  the 
moon.  . 


o 


g  03 


nsC 


^^3 


Min, 


+  34 


(D    CO  T3 

w  a>  0 

1 2  is 

^  P    'X   'r. 
<D<,    PJZ 

ce  2  2  ^ 


2 


O 


3j  be 


•4197 

52261 '     -2437 

...I    0750 

!>276l   ..I     -2890 

!   -5047! 

1203 I     -3196 

.   ..      0600 

2594 i      0943 

..   .1    0550: 

1147 1     ..     I      0630 

.     . .      0247 

•8147 1387 

1397 

•2354 

•3i92 

•0762 

•4036 

•3559 

•0013 


19 


36 


1427 
1483 


9-8 


47 


48 


20 


■8244 

•iooo 

•0699 

9895 

•mi 
-mi. 

.   ..1    0346  

•4799  ....... i     ^0087 

..      0452 

0294..     ...I      1036 

....|  ^2298 
•1194  


•0500 

■74941 

1 

•  07661 

•6597j 

•2594' 


1012 


0746 
■0736 
•0463 
■3922 
•5608 
•16il 
•6670 
•2174 
•3071 
•2223 
•0623 
•6226 
•i874 


9  51 


9,51 


9  58 


953 


45 


956 


9  46 


937 


10 


27 


38i . . . . 


11 


30i 


20 


11 


52 


18! 


12 


37 


7  58i 


110 


8  42 


10 


10 


11 


12 


24 


118 


12^8 


..13 

48  ... 


..114  e 
30!  O 


15  •! 


14 


16-8 


844 
915 


+  38|    9 

+  is!   9 


+°  0 


10 


12 


12 

12 

12 

°i2 

12 


12 


15 


17 


16 


16  . 
15  . 

^i 

14  . 

i5  '. 


19 


^20 


i—  20 


15 


15  40 
34  "'42' 
49  ■■  '46' 
58  ' ■ ■ "5i 
4  '"'56' 
6  '     '6i" 

6  "'es' 

4 70 

101 '6    "74" 

9  56  ■     "77 

'9  5i 80' 


45 


9i39 
'9:3i 
9  23 


15 


85 


86 


16 


17 


18 


19 


»o 


'^1 


aa 


as 


it  «•  8920  3 -3769 


fl 


4595j   -2251 


2  7534 
•1836 


3 •2857! 
•2190 


154 


10 


71 

42 

+  12 

0 

49 

-83 

42 

128 

47 

185 

6 

10 

28 

.... 

8 

3 

12 

+  56 

24 

—  85 

+  19 

22 

—  17 

156 


16 


46 


1088 
68  00 


8— lY* 
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APPENDIX  13. 

Table  VI. — Tidal  Fluctations  at  St.  Jeao  des  Chaillons  during  the  Low  waterseas( 

of  1887,  viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 

Direct  Results  of  Tidal  Observations,  &c. 

1 

j 

1 
1 

^ 

1.1 

ll 

S 

. 

ffi 

t^            CC 

1 

0 

^ 

5e 

+ 

be 

g 

'a.'S 

s$ 

ti 

y 

High 
apd  low 
waters  ob- 
served 
each  civil 
day. 

Time, 

Eastern 

Standard. 

0 

1 

"1 

I- 

1 

0 

0 
1    . 
be 
a 

'a 

0 

i 

0 
t  0 

5C 

or 

1 

3 

t 

0  -2 

11 

§  2  ' 

11 
1.1 

c  5 

^  • 

1 

^ 

r 

s  ■^ 

r^h 

ai 

Oi'-S 

Jt3 

11 

tt 

W 

Ph 

0 

h" 

Feet. 

^ 

^ 

S 

1 

H. 

M. 

A.  M. 

or 

H. 

M. 

H. 

M. 

H. 

M. 

Min. 

Min 

Feet. 

Feet. 

Feet. 

Feet. 

P.M. 

1 

Nqv2  h  .  w 

10 

14 

P.M.    ... 

... 

-   13 

.... 

16  0052 

■ 

i 

Nov3 

L.  W. 

6 

26a.m.  ... 

8 

12 

12 

14 

25 

10  1135 

5-8917 

•i 

:j 

do.  8 

H.W 

10 

28  a.m.      4 

2 

-   26 

34 

15-5752 

5 -4617 

13 -0917 

5-7217 

do   3 

L.W. 

0 

25  p.m.;.  .. 

7 

57 

12 

10 

34 

10-3482 

5-2270 

1 

34' 

do    3 

H.W 

10 

38 

P.M.        4 

13 

28 

16-6546 

6-3064 

13-3852 

5-7469 

i 

do    4 
do    4 

L.  W. 
H   W 

1 

n 

7 
6 

A.  M. 
A.M. 

■3 

59 

8 

29 

12 

28 

-"23 

35 
20 

10-6752 
16  1499 

5  4747 

5-9794 

4 

13-5895 

5-7055 

f 

do    4 

L.W. 

.7 

6 

P.M. 

8 

0 

11 

59 

21 

10-7982 

5-3517 

1) 

«5 

do    4  H.W 

11 

5 

P.M. 

3 

59 

34 

16-8146 

6  0164 

13-5172 

5-4179 

do    5  L.w. 
do    5  H .  w 

7 
11 

26  a.m. 

17 

8 

21 

12 

38 

^'12 

0  13 
31 

10-8182 
15^ 1255 

'4-3073 

5  9964 

S 

43  a.m.      4 

13  13i7 

5  1069 

? 

do    5  L.W. 

7 

42 

P.M.I  .  .  . 

7 

59 

12 

24 

28 

10-3384 

4-7871 

S 

'?« 

do    6  H.W 

do     ()  L.W. 

!'> 

7 

A.M.  t  4 

M5 

19 

15 • 6752 

5  -  3368 

12  6364 

5  0856 

8 

16 
24 

A.M.I... 
P.M.        4 

"8 

8 

9 

12 

17 

*-29 

18 
,30 

9-8488 
14  2411 

4  392.3 

5-8264 

|do   6 

H.W 

12 -4591 

5-2305 

|do   6 
ay   do  7 

L.W. 
H.W 

8 
12 

3 

28 

P.M.; 

A.M.        4 

25 

7 

39 

12 

4 

25 
31 

9-8388 
16  1399 

4-4023 

7 

6  3oii 

12-6814 

5-2105 

.     ido    7 
Ido    7 

L.W. 
H.W 

9 
1 

13 
4 

A.M.i... 

51 

8 

45    i2 

i 

36 

..  +     6 

42 
34 

10-3135 
14-6258 

4-3i23 

5-8264 

4 

P.M. 

3 

12  8326 

5 -1281 

?do    7 
SH    do    8 

L.W. 
H    W 

8 
1 

54 
^^4 

P.M. 
A.M. 

4 

.30 

7 

50    12 

20...    . 

33 
22 

10-2235 
16  1949 

5  97i4 

4-4023 

9 

12  7632 

4  9647' 

;^do      8 

ido    8 

L.  W. 
H.W 

10 

2 

iS 
0 

A.M. 
P.M. 

+ 
^•3 

50 

8 

46    12 

36 

+  "'0 

32 
34 

10-3382 
13-9664 

"3-6282 

5-8567 

0 

12-3522 

4-7074 

?do    8 

L.W. 
H.W 

10 
2 

11 
50 

P.M. 
A.M. 

§*4 

39 

8 

ii  i2 

1 

20 

23 

*  41 

9-6588 
14-6958 

■5-6376 

4-3076 

• 

9 

a»' 

do    1) 



12-4346 

4  2339i 

i 

do    9  L.w. 

do     11  H.W 

11 
3 

10 
24 

A.M. 

14 

8 

2012 

34 

..|+     5 

26 
31 

10  9765 
14-8485 

"3-8726 

3-7193 

5 

P.M.I      4 

12-9169 

3-7308 

80^ 

do  10  L  w     11 

52 
45 

\  M 

8 

28 

12 

211 

22    111  ^ffiis 

3  7220 

i2  9421 

'^ '3  4760 

1 

do  10  H.W 

8 

A.M.I     3  53 

25 

14  7365 

.3  6166 

i 

do  10 

8 

25 

12 

5 

32 

ii-2812 

°  3-4553 

5 

L.W. 

12 

10 

P.M. 

H.W. 

lOfi  26 

+  24 

+  29 

414 

215-4439 

Tot'ls  14  tides 

130 

26 

58 

2o 

123 

31  185 

6 

70  0276 

74-7516 

180-7338 

69  4670 

() 

L.  \v. 

120 

1 

-  78 

409 

i45-4i63 

14  H.W 

+  13 

30 

15  ,3889 

Means        do 

4 

10 

8  14 

1220 

5-0020 

4-9834 

12-9096 

4  9619 

1 

14  L.\V 

Grd.  totals  H.W 

- 

1 

-   26 

27 

io  3869 

' 

1 

1 

+  214 

1607 

904  3621 

?3'^ 

4V 

483  49 

72c  24 

303 -8340 

306-8918 

752  -  4708 

303 -9667 

9 

I.,  w. 

-212 

1810 

(;oo-.528i 

.57  H.W 

1 

+   16 

28 

15-8660 

(Jrd.  lueaiiH  do 
.57  I..W. 

4 

5 

821 

12 

25 

5-3.304 

5-2912 

13  2012 

5  3327 

1 

9 

1 

-   14 

31 

10-5356 

N.B.  — Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *,  and  minim? 

b  by  a  cin 

^le,  thus  : 

^Maximum  diurnal  incciuality  observed  in  low  water  levels  =  l' 318. 

26C 
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APPENDIX  13. 
BLE  VI. — Tidal  FluctatioHH  at  St.  Jean  des  Chaillons  duiing  the  Low  water  season 
of  1887,  viz.  : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 


RIOT  Results  ok  Tidal  Ouskkvations- 
Oontinucd. 


Diuriuil  Inequalities. 


Min 


Feet. 


18: 


Feet. 


2447 


14 


16 


•4300 

[    

:  10794 

5047 

6647 

•689i 

•5497 

•4.S4i 

•8988 

l-514i 

1 

15691 

2-22851 
•7294 
•i527 

"•ii20 
•5365 


1-6891 

•5497 

i  "4.341 

18988 

2347 
•3270 
•1230 
•0266 
•4798 
•4896 
•6106 

4747 


•0900 
•1I47 


•6794 
1-3177 


1500 
1547 


Feet. 


•2872 


■2935 
•2043 
•0723 
•3855 


•4953 
•1773 
•2223 
•I512 
•0694 


Feet. 


0950 


4110 

■0824 
4823 
•0252 


•0252 
•0414 
•2876 
•3110 
•62I3 
•1.449 
-0200 
•0824 


1634 


2573 


•4735 

•503I 

'2-542 


118 


812 
'8  21 


RESULTS  BASKIJ  ON  DATA  FROM 

NAUTICAL  ALMANAC      , 
AND  "L'ANNUAIRK  DES  MAREES. 


Eastern  standard! 
civil  times  of  me-' 
ridian  passages; 
immediately  pre- 
ceding observed 
high  waters,  with 
corresponding 
ages  and  phases 
of  the  mon. 


123 


211 


3    2 


3. 


a-  be 


O    =    .. 


W    ^    0; 


1A7 


2  36 


17-8 


18-8 


19-8 


3271 


53 

'.'.\     4 


46 


39 


32 


10  30 


10  46 


12' 
20 
20  . . .  12  28 


12 


21-8 
22-8 


238 


58 


24' 


d    I 

+   I 

u 

o 

[ 

to 

a 


1215 
I2I6 


12  15 


1216 


1216 


1218 


Min. 


20 


19 


19 


16 


5  o 

ia 

•■Sl-d 

ill 

=  si 


m 


59 


850 


841 


8;31 


8  24 

1 


13     815     69 


i  c 


■"6  So 


86 


84      34 


82 


80      35 


76 
73' 


36 


+     9 


+  28 


8    8     64 
.  .1 

8: 3   59 


371 


1     55      38 


1     50 


47      39 


816     44 


8!32     44 

1 


30 


:91 


277  15  0928 
20   1  0062 


4-9100   3 -3692 


•3273 


2  6803 


2407       1915 


1145 
20 


46  513415  721212  2158 


■8019;     -2711       2181 


11  6992 

•2089 


120  35 
37 


27 


26 


30 


355J     4 


25 


21 


115|46 

60|  0 


:175 


12 


46 


33 


591. 


209 


I 
46  216 

7 


578 
10 


37 


185  58 

-   72 
I  •  I  +  18 
12  24' 

I     i-   14 


117 


55     913 

I 
25165  21 


210 


-197 
+  19 

-"I2 


4144 
72  70 


tMoon's  N.  declination  a  maximum  ==20'' 
8— lYJ^ 


^Moon's  last  quarter  (Quebec),  from  Oh.    02m.,    p.m. 
November  8th. 
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APPENDIX  13. 

Table  VII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  18 
viz.: — from  quadrature  of  October  9th  to  quadrature  of  November  8tb. 


Direct  of  Results  of  Tidal  Observations,  &c. 


Be 

o  +3  ^ 


Feet. 


P5 


Feet. 


13-657 
16  142 
13-726 
15-268 
13-557 
16  152 
13-706 
15-744 
13 -6161 
16  669 
13-696! 
16-410: 

13  8661 
17 -186 

14  114! 
16-887, 
14  134; 
16-5691 
13-9541 
17 -006 I 
13-994' 
17-3051 
14-124' 
18-507 
14-720 
18-338 
14-700 
18-707 


2-485 
i-542 
2-595 


2 -038 
3-053 
2-714 


Feet. 


85^ 


Feet.    !  }i 


3-320 
2-773 
2-435 


3  052 
3  311 


1-570 

!     14-693 

2  416j   

....   i     l4-675i 

1-711 i 

i     14-7311 

2-446    

I     14-870 

2-128' 

I     15014 

2-973' 

15-225 

2-5441 

I    15-454 

3  072 

....  .1     15-503 
2-753 

15  401 


236-8G0 

195-564 

16  921 

13-969 


*4  383 
'3-6i8 
'4-00' 

41-326 

2-952 


2-615 
3-0i2 
3-181 
3-787 
3-638 


37-846 


2-703 


15-473 
15-795 
16-293 
16-592 

'  16- (308 

I 

216  327 
15-452 


X.B. — Maxima  in  whole  lunar  month  indicated  by  a  star,  thus :  *  and  minima  by  a  circle,  thus : ' 
Th^  zero  of  the  gauge  was  taken  to  be  25 •055ft.  above  datum  instead  of  25 •0646ft.  as  per  abstract  of 

<i  Longitude— Hatiscan,  Brunell's  wharf  ^^  72°  15'  0"      (j  Stiff  S.W.  breeze.     Sky  overcast. 


4h.  49m.  Oh.     0*2007  of  a  day  west  of  Greenwich 
Ij  (icutlc  N.W.  wind.     Fine  weather. 
r  Xorth-westerly  breeze.     Clear  and  cold. 
il  North-westerly  bre(;ze.     Cloudy  and  cold. 
f   North  westerly  breeze.     Cloudy  and  cold. 
Fresh  S.W.  Vjreeze.     Dropjnng  rain. 
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h.  Light  S.W.  wind.     Cold 
i  S.W.  wind.     Rain. 

j  S.W.  wind,  hardly  jierceptible.     Cloudy. 
k  N.  W.  wind,  just  perceptible.  Sky  overcast. 
/  Fresh  N.W.  breeze.     Clouded  sky. 
m Gentle  N.W.  wind. 

[1891] 


Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  13. 

'jIblb  VII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  1887, 
I       viz.: — from  quadrature  of  October  9th  to  quadrature  of  November  8th. 
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I  Feeble  N.W.  wind.     Fine  clear  weather. 
>  Feeble  N.W.  wind.     Fine  clear  weather. 
)  Fresh  S.W.  breeze. 
/  S.W.  wind. 

Moon  crosses  equator  Oct.  16th, 

Stiff  S.W.  breeze.     Clear  and  cold. 

Moon  in  perigee,  Oct.  I'ith,  at  1  p.m.     Strong 
^v .  wind. 

Wind  going  down.     Appearance  of  rain.    New 
>on  (Quebec)  at  5. 35  p. m . ,  Oct.  16th. 
*'  Jresh  N.E.  breeze.     Rain  at  midnight. 


V  Feeble  S.W.  wind.     Fine. 

w  S.W.  wind,  just  perceptible.     Fine  day. 

X  Centle  N.E.  breeze.  Clouding  up  ;  ajopearance 
of  rain. 

z  S.W.  wind.     Weather  clearing  up. 
aa  Wind  changes  from  S.  to  N.W.     Fresh  breeze  blow- 
ing,     hb  N.W.  breeze,  just   perceptible.     Fine   clear 
weather. 

cc  Most  important  tide  but  one  during  1887,  viz.: 
evening  tide  of  Mai'ch  11th,  for  which  coefficient  of 
semi-amplitude  is  118.     N.W.  wind  ;  fine. 
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APPENDIX  13. 

Table  YII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  18 
-'•"  : — from  quadrature,  October  9th,  to  quadrature,  November  8th.         ' 
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N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus  f 

(I.   Easterly  wind,  hardly  perceptible,  fine.     h.  Fine,  clear  weather. 

r.   X.W.  wind  just  perc('i)tibl(f  ;  fine  and  bright.     (/.  N.W.  wind  ;  clear,  cold  weather. 

f.  Ordinary  N.F.  bree/.e  ;  cold  and  clear.     /.   Fresh  N.K.  breeze  ;  fine  day. 

;i.   Fn-sli  \.K.  breeze;  fine  day.     h.  Fresh  N.E.  breeze;  fair.     ?'.  Fresh  N.E  breeze  ;  rain. 

./.   N.  K.  wind  ;  cold  rain.     A-.  (ientle  S.W.  breeze  ;  fair  weather. 

f.  Stiffs.  W.  breeze;  sky  overcast.     Moon's  S.  declination  a  maximum  =  20°  8'.  I 

vi.   .Maxiiinuri  diurnal  inecpxality  observed  in  high  water  levels-  2345  feet.     N.W.  wind  ;  fair  ;  col 
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vBLE  VII. — Tidal  FluctiiationB  at  Batiiscan  during  the  Low  water  seanon  of  1887, 

viz.: — from  quadrature,  October  Dth,  to  quadrature,  November  8th. 
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Table  VII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  188* 

viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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+     6 

69 

82 

15-238 
13-238 

2-228 

'2-660 

14 

007 

1-766 

17 

s 

54 

1? 

58 

16 

do   20 

do  27 

H.W 
L.W. 

c     6 
d    3 

54 
0 

P.M. 

A.M. 

4 

4 

73 
60 

14  869 
13  130 

1-631 

i-739 

14 

166!  1-964 

"12 

8 

,6 

n 

58 

1 

do  27 
do  27 

H.W 
L.W, 

e    6 
f    3 

52 
43 

A.M. 
P.M. 

3 

52 

-  24 

43 
*  90 

15-615 
13-467 

2-485 

'2-i48 

14 

377 

2-157 

15 

8 

51 

12 

28 

17 

1 

do  27 
do  28 

H.W 
L.  W. 

(/    7 
h     4 

20 

6 

P.M. 
A.M 

3 

37 

47 
71 

15-724 
13-547 

2-257 

2-177 

14 

630 

2-245 

3 

8 

46 

1? 

20 

i 

do  28 

H.W 

i     7 

40 

A.M. 

3 

34 

+  10 

38 

15-943 

2-396    .... 

14 

715 

2-277 

• 

? 

do   28 

L.W. 

J     4 

43 

P.M. 

9 

3 

12 

401 

85 

13-607 

2-336 

3 

18] 

do  28 
do  29 

H.W 
L.W. 

k    8  20 
I     4  51 

P.M. 
A.M. 

3 

37 

1 

55 
63 

15-804 
13-607 

2-197, 

2197 

14 

759 

2-304 

"".5 

• 

8 

31 

12 

3 

do  29 

H.W 

m   8  23 

A.M. 

3 

32 

..-19 

48 

16-092 

2-485 

14 

888 

2-692 

J 

do  29 

L.W.  n    5  18 

P.M. 

8 

55 

12 

28j 

32 

13-477 

2-615 

i 

10 

do  29 
do  30 

H.wo     8  51 
L.w.'jo    5  27 

P.M. 
A.M. 

3 

33 

1 

26 
54 

16-946 
13-955 

3-469 

2-991 

15 

2li    2-988 

8 

36 

12 

9 

....     i      0 

i    do  30 

H.W  q     9 

0 

A.M. 

3 

33 

— *-38 

35 

16-833 

2-878 

15 

477 

2-795 

^    do  30 

L.W.   A-      5 

38 

P.M. 

8 

38 

12 

3 

62 

14-204 

2-629 

8 

ao     do  30 

i    do  31 

H.W  a      9 
L.W.  t       6 

3 
10 

P.  M. 
A.M. 

3 

25 

37 
72 

16-887 
14.263 

2-683 

'2  624 

15 

441 

2  414 



"9 

' 

9 

7 

12 

23 

1 

do  31 
do  31 

H.W|        9 

L.w.'u    6 

26  a.m. 
26!  P.M. 

3 

16 

-  13 

50 
70 

15-982 
13-825 

1-719 

2-157 

15 

126 

2  152 

"2 

9 

0 

12 

14 

551 

do  31 

Nov.  1 

H.Wf     9 
L.W.  i^w    6 

40iP.M. 
38!  A.M. 

3 

14 

60 
52 

15-933 
13-468 

2-108 

2-465 

14 

796 

2-298 

■  ii 

... 

8 

58 

12 

23 

i 

do     1 

H.W|      10 

3  a.m. 

3 

25 

—  17 

41 

15-932 

2-464 

14 

782 

2-536 

J 

do     1 

L.W.  a;    7 

0 

P.M. 

8 

57 

12 

10 

67 

13-567 

2-365 

i2 

$iii 

1 

do     1 
do     2 

H.W 
L.W. 

2/10 

z    7 

13 

P.M. 

3 

13 

33 
64 

\  16-390,  2-823 

13-577 

2-813 

14 

806 

2-467 

"ie 

1 

21  a.m. 

9 

8 

12 

40 

do     2  H . w 
do     2  L.W. 

aalO 

hh  7 

53|A.M. 

16  p.m. 

3 

32 

-  15 

70 
40 

15-445    1.868 

"2 -067 

It  714 

2  473 

•  •  • 
0 

4 

8 

23 

11 

55 

13-378 

'4S 

do     2  H .  w 

1 

cc  10 

48  p.m. 

3 

32 

30 

16-524 

3-146 

14  794 

2  703 

»- 

H.W. 

139 

22 

+  16 

755 

256  157 

Totals  15.^  tides. 

L.W. 

80 

27 

57 

20 

131 

53  1 84 

52 

38-837 

35-323 

236-683 

38-225 

117 

40 

-126 

964 

204-310 

10  H.W. 

+     8 

47 

16  010 

Mean.s          do 

3 

35 

8 

48    12 

19 

2-427 

2-355 

14-793 

2-389 

8 

'2 

15  L.W. 

—  21 

64 

13  621 

N.B.— Maxima  in  whole  lunar  m 

onth  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus  :  " 

a  N.W.  wind,  jiist  perceptible. 

P^ine,  clear,  frosty     /t  N.pj.  wind.     Fine  and  bright. 

\v(!atlier. 

i  N.E.  wind,  hardly  perceptible. 

I>  S.  W.  wind                 do 

do                j  S.W.  wind,  just  perceptible.     Fine  and  uiild. 

<•           do                        do 

do                k        do                       do                  Cloudy,  mild. 

tl  Stiff  N.K.  l)ree/,e.     Cl(^ar  and  c 

old.                               ^  Feeble  S.W.  wind.    Sky  overcast,  appearance  o 

• 

'■                do                    Hard  frost. 

rain. 

N.  K.  wind  just  perc('ptil)le.   Fin 

S  clear,  but  milder     in  Feeble  N.  wind.     Commencing  to  rain. 

weather. 

n  Nortlierly  breeze.     Cold.     Snow  flurries.     Moor 

.'/  \.  K.  wind.      Fine. 

crosses  e(]nator,  Oct.  29tli. 

2Gfi 

[ 
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APPENDIX  13. 
'.LE  VII. — Tidiil  Fluctuations  at  Batiscun  during  the  Low  water  neason  of  1887, 
viz. : — from  quadrature,  Octobei"  9ih,  to  quadrature,  November  >-th. 


r  Results  OK  Tii).\L  Ohskkvations- 
(Continued). 

KKSl 

LTS  iJASKJ)  ON   DATA  FROM  NAL'TICAL 
ALMANAC  .AND 
"L'ANNUAIRE  DKS  MARP^ES.  ' 

12 

.5  g 

Si 

^  8 

16 

*iy 

*18 

f 

*19 

\ 

1 
33 

1  )iurnal  Inequalities. 

1 

1 

'S 

'1 

1 

il 

Eastern        standard 
civil  times  of  meri- 
dian   passages    im- 
mediately    preced- 
ing  observed    high 
waters,  with  corres- 
ponding   ages    and 
phases  of  the  moon. 

•Si 

4J 

Jx 

■35 

L 

1 

+ 

B:o 

■J. 

1 

h-5 

General  coefficients  of  semi-ampli- 
tudes from  "I'AnnuairedesMa- 
rees, "  corres])onding  to  observed 
tides  assumed  to  be  48  hours  old. 

JD 

1) 

i 
s 

1     i 

1 
i 

Feet. 

1     J£ 

i 

£ 

5 
1— 1 

F^astern     standard 
times  of  bigb  wat 
Quebec,  based  on 
times:  (No.  2.) 

"3 

^  i 

h3  1 

I'eet. 

Feet. 

Feet. 

H. 

M. 

H. 



M.     H. 

M. 

i 

H. 

M. 

H. 

M. 

Min. 

H. 

M. 

+  34 

228 

'•io8 

"•337 

""080 

"•060 

°"  000 

'•i30 

■  -478 

•249 

■059 

•4.38 

•357 

•099 

■oio 

•"i99 

10 

20 

7 

5 
6 

"'6 

7 

36 
"'17 
"54 

"25 

"12  4i 

+  38 

10 

io 

0 

il) 

40 
"42" 

369 

•159 

•198 

9^8 

*10 

56 

7 

58 

746 

•211 
•253 

•193 

"•088 

12  37 

"  i2  8i 

■ 

10 

32 

8 

20 

+  18 

10 

34 
43 

46 

"si" 

109 

10^8 

10 

38 

8 

42 

10 

219 

•085 

"•"644 

"•129 

•323 

"'•266 

"    •036 

' "  321 

•324 

'014 

024 

"■092 

•032 

"027 

' " -388 

"•296 

"•193 

■   •381 



•262 

•"i46 

"•232 

•"063 

"    006 

12  27 
12  23 

10 

37 

.... 

9 

7 

52 

+  "0 

10 

49 

56 

139 

11  8 

10 

56 

9 

24 

8 

15 

*  10 

51 

61 

288 

12  91 

10 

38 

9 

8 
""8 

36 
"55 

"12 

i9 

—  10 

10 

49 

65 

854 

12-8 

10 

45 



10 

10 

45 

70 

113 

12 
12 
12 
"12 

17 

ii 

.. 

16 
15 

10 

.33 

10 

27 

9 

12 

—  16 

10 

41 

74 

054 

138 

905 

10 

io 

16 

15       7 
1 

*ii 

10 

48 

9 

29 

-ij") 

10 

36 

77 

9 

45 

10 

30 

80 

049 

ii 

30 

14-8 
0 

10 

10 

0 

10 
10 
"16 

24 

ie 

'8 

83 
"    '"85"" 
"'86'" 

001 

.... 
12 

16 

— *20 

10 

11  ... 

11 

52 

10 

16 

458 

15  « 

°  12  14 

9 

"10 
"'9 

59 

12 

14 

10 

30 

945 

91 

12 

15 

...       : 

•080       230 

! 

16       2i 

..        .31 

12 

37 

10 

45 

—  20 

10 

0 

86 

1  i  079 

16-8 

12 

15 

40 

1 

0 

11 

0 

86 

328 
422 

2.832 
■189 

1 
2  361 

•157 

2 -735 
•182 

166 
10 

51 
26 

... 

80 
10 

49 
6 

71 
+  12 

=  83 

10 

42 

0 

42 

28 

140 
8 

47 

48 

185 
12 

24 
22 

+  56 

-'85 
+  19 

-'i7 

168 
10 

16 
31 

1082 
68  00 

Northerly    breeze.     Cold.     Snowing.     Moon  in    ic  N.  breeze,  just  perceptible.     Bright  and  cold, 

^gee,  Oct.  29th  at  ()h.  Om.  p.m.  x  S.VV.  wind,  clear  hard  frost. 

"  (rentle  N.  breeze.     Sky  clearing,  up.  y        do            diminishing.     Fine. 

do                  Fine  clear,  cold.  z         do            getting  stronger. 

,  ^-W.  breeze.  act  High  S.W.  wind.     Clouding  up. 

■  btiff  S.W.  breeze.  hb  S.W.  wind,   hardly  perceptible.     Sky  overcast 

Ordmary  S.W.  breeze.  mild. 

Moderate  S.W.  breeze.     Cloudy,  but  mild.  cc  N 

*ull  moon   (Quebec)  Oct.  31st,  at  4h.  31m.  p.m.    mild. 

breeze  clear  and  cold. 
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APPENDIX  13. 
Table  VII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  188 
viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 


C  bo, 

2.S 


o^ 


a4 


Direct  Results  of  Tidal  Observations,  &c. 


High 
and  low 
waters  ob- 
served 
each  civil 
dav. 


Time, 

Eastern 

Standard. 


Nov.  2'h.w 


A.M. 

H. 

M. 

or 

P.M. 

Nov.  3  L.w. 
do  3  H . w 
do    3  L.w. 


25 


do 

do 

do 

do 

do 

do 

do 

do    5 

do    6 

il  do    6 

h    do    6 

i!  do    6 

«7   ;  do    7 


)S6 


k\  do    7 

V  do    7 

I  do    7 

*iH  do    8 

i'  do    8 

h  do    8 

?  do    8 

a»  do    9 

I  do    0 

h  do    U 

^  do  10 

»0  do  10 


1048  P.M 


H.W 

L.W.  j 
H.Wi 
L.W.  j 
H.WJ 
L.W. ' 
H.wj 
L.W. 
H.AV 
L.  W. 
H.W 
L.W. 
H.W 

L.W. 
H.W 
L.W. 
H.W 
L.  W. 
H.W 
L.W. 
H.W 
L.  W. 
H.W 
L.W. 
H.W 


Totals  14  tid( 


M. 


L.w. 

14  II. w. 
do 

14  L.W. 


7  47 

11  9 
7131 

111  6 

8  20 
1145 

812 

1145 

9i  4 

12  32 
8152 

12  20 
9.52 
125 
911 
lll2 
i 

10  42 

2  0 
10   2 

1  55 
1133 

3  10 


A.M. 
A.M. 
P.M. 


P.M. 
A.M. 
A.M. 
P.M. 


P.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 


A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 


22 


3|     28 


3|     28 


59 


22 


0) 

I- 


J2   ^ 


^■ 


Min,   Min     Feet 


15 


22 


21 


15 


60 


25 


93 

34 

+  24 

=  117 

34 

51 

31 

12(5 

3 

+  12 

=^   138 

3 

3 

41 

1 

131 


205 
3 


511 

8 


186 

12 

720 

12 


+  292 


250 

22 


16 


2395 


3298 
42 


791-341 
16-415 


( Jrd.  totals  ii.w. 

57  tideH 

L.w. 

57  H.W. 

<  I  id.  means  do 

57  L.W. 

■'^-  •*>.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus 
Thf!  ( ')  /(TO  of  the  gauge  was  taken  to  be  25-0.55  ft.  above  datum,  instead  of  25 •0646ft.  as  per  Abstra| 
)f  ReHults. 


32 


87 


16 


16-524 


13-50 

16-092 

13-607 

17-206 
13-905 
16-639 

14  064 
17-285 
13  964 
15-709 
13-656 
16-300 
13  517 
14-998 
13-308 
16-704 

13-647 
15-327 
13-547 
16-718 
13-60' 
14-869 
13  210 
15-380 
13-270 

15  000 
13-450 
15  050 

i    '13-626 


Feet. 


2-585 


P^ 


Feet. 


Feel 


3  017 


3-599 


2-734 
3-22i 


1  745 
2-644 
1-481 
'3-396 

"i-680 

'3-i7i 

1-262 

'2-176 

1-736 

*-4-666 


2-485 

3-30i 

'2 '-575 


3-321 
'2-65.3 
'2-783 
'i'690 

3-05( 


606 


223-27? 


190  259 
15-948 


57 


13-590 


935-675 


33  018 


2-358 


13-883 


144-334 
2-532 


35 


15  ( 


15-1 
'l5-- 

is-; 

'i5-( 

'i4-: 

u 

ii 

ii 
u 
14  1 
14-: 


922 


2-395 
145-941 

2-516 


206- 


14 : 


15- 
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APPENDIX  13. 
IkBLE  VII. — Tidal  Fluctuations  at  Batiscan  during  the  Low  water  season  of  1887, 
I  viz.  : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 


Kksults  ok  Tidal  Ohskuvations,  &c.- 
{Continucd.) 


Iff 


II 


a. 


Diurnal  Inequalities. 


Min 


Min 


Min 


Feet. 


Feet. 


i       ^ 


Feet. 


Feet. 


R?:makk.- 


•922 


2-422 
2-331 
2-656 

i-oi? 

i-748 
i-763 


37 


14 


432 

i-ii4 


42 
37 
'52 
'59 
72 
i06 
164 


88 
96 

"ioi 

"48 
"i5 

'   'lO 


53 


•567 

•046 

i'576 

•591 

i302 

i-766 

1-377 
1-391 
1-849 
*-5li 
"•380 
-056 
' ' -803 


-129 
■166 

•298 
•i59 
•160 
•308 
•139 
•209 
•339 

•100 
-060 
•397 
060 
•180 
•170 


•224 
•253 


•219 

•108 


-192 
•091 
•342 
•324 
•124 
i24 

102 
•063 
•309 
•235 
•035 
■152 


073 
•241 

■275 
•201 
■097 
'li8 

033 

•091 
■281 
■133 
•169 
■045 


Light  N.  breeze  ;  cloudy ^ 

Feeble  northerly  breeze    h 

Sky  overcast ;  light  N.E.  wind;   appearance  of  rain  5 
or  snow. 

Stiff  N.E.  breeze  ;  appearance  of  rain  or  snow 24 

Commencing  to  rain  at  8.45  a.m ^ 

•? 

Moderate  N.  W.  breeze  ;   clear,  cold  weather f 

do  do  fine,  freezing  hard     . .    .25 

Fresh  N.W.  breeze  ;  fine,  bright  and  cold ^ 

do  clear,  cold  weather i 

fN.W.  breeze  gone  down  considerably .  j 

Feeble  N.W.  breeze  ;  snowing 26 

do  do       ^ 

do  do       . ,  •. *. h 

•■••I 

N.E,  wind,  hardly  perceptible  ;  fine,  moderate  N.E.  27 

wind. 
N.  wind  do  do  . .      .    .:^ 

do  do  fine  and  mild h 

Ordinary  S.W.  breeze , 5 

Stiff  S.W.  breeze  ;  mild   28 

JStiff  N.W.  breeze  ;  clear  and  cold ^ 

Moderate  N.W.  breeze    h 

do  do         I 

§Gentle  S.W.  wind  ;  cleax  and  bright 29 

Gentle  S.  W.  wind  ;  clear  weather ^ 


Calm,  clear  and  bright 

Moderate  N.  E.  breeze  ;  cloudy,  snowing . 


•ac^ 


33-269 


2-376 


312   867 


59514-295    2  748    2  572    2  084 


21     62     43      -953       183       184       149 


'JJ  330 


2532 


986  2363  1841  41  •  942 1 12  •  428  10  •  449  9 ;  809 


41  32 


(23!  -214 


■187 


175 


tMoon's  N.  declination  a  maximum  =  200  39 .       ^Moon's  last  quarter  (Quebec)  from  Oh.  02m.,    p.m., 
ov.  8th       §Maximum  inequality  observed  in  low  water  levels  =  1*100  feet. 
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APPENDIX  13.                                                     n 

Table  VII. 

—(Concluded) — Tidal  Fluctuations  at  Batiscan  during  the  Low  watj*| 

season  of  1887,  viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th.  J 

!                                                                                                          ' 

^„„s..s.„  „«„„.,„«            , 

J 

NAUTICAL  ALMANAC  AND  "  L' ANN U AIRE  DES  MAREES."     Il 

m 

^        1  1 

im 

^    Eastern  standard  civil  times 

•^    i)  "-^ 

w        \  t 

5r 

0/ 

1^        of  meridian  passages  im- 

r^t 

^-       ■■   5 

^l 

t        mediately   preceding    ob- 

•Sl|S 

TT 

be 

11 

i  i  . 

4 

'^        served  high  waters,  with 

0) 

.s 

cc 

> 

§ 

corresponding    ages     and 

1-1 

be 

i 

reference  n 
Losing  tide 

phases  of  the  moon. 

1^ 

0 

-2 

Upper 

Lower 

Ages, 

1     > 

3 

1 

passage. 

passage. 

etc. 

^  COffq 

h^ 

£ 

1-5 

H. 

M. 

*o 

H. 

M. 

H. 

M. 

Days. 

H. 

M. 

H. 

M. 

Min. 

H. 

M. 

iMt 

O     m 

0 

0 

""12 
"12 

15 
""16 

-     20 
-' "  i9 

"9 

52 

'■■"«! 

1 

9 

46 

.... 

1 

23 

11 

15 

17-8 

24: 

«6 

9 

29 

3 

1 

47 

11 
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Table  VIII. — Tidal  Fluctuations  at  Champlain  during  the  Low  water  season  of  1{ 
viz. : — from  quadrature,  October  9th,  to  quadrature,  November  8th. 
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Table   VIII. — Tidal  Fluctuations  at  Champlain  during  the  Low  water  season 
1887,  viz.: — from  quadrature  of  October  9th  to  quadrature  of  November  8th. 
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?ABLE  Vlll. — Tidal  Fluctuations  at  Champlain  during  the  Low  water  HeaHon   of 
1887,  viz.: — from  quadrature  of  October  9th  to  quadrature  of  November  8th. 
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APPENDIX  13. 
Table  VIII. — Tidal  Fluctuations  at  Champlain  during  the  Low  water    aeasou 
1887,  viz^: — from  quadrature,  October  9th,  to  quadrature,  Novembec  8th. 


Direct  Results  of  Tidal  Observations,  &c. 


High 
and  low 
waters  ob- 
served 
each  civil 
day. 


Time, 
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»3 
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L.  W.  I 
H.WJ 
L.W. 
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do  4 
do  4 
do  4 
do  4 
do  5 
do  5 
do  5 
do  5 
do  6iH.w; 
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30!  A.M. 

251  A.M. 

45]  P.M. 
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59!  A.M. 
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^7  r  do  7 
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L.W. 

H.W 

L.W. 
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L.  W. 

i    do   7  H.W 

§    do  7  L.W. 

i38      do  8  H.W 
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i       h    do  8  H.W 
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1 

10 
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4 
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ij  P.M.    j 
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40 
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H.W, 


2 
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10 
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A.M. 


14    H.W. 
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based  on  results  . . . 
of  liatiscan.       l.w. 


P.M^ 

+  24~0 
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50 

40 
45 

io 


!     8  20 


8  50 
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+  12  0 


9  201  13;  0 


8  20:  12il0 

.1      ! 


911!  1310 
20[  12  0 
20ri3!'5 


55 


135 


45    14  653 

—  20     47    16 -753 
1     77    14-728 

39    16-8531  2  125 
36    15-028: 

—  10     35    17-253!  2  225 
47    15153! 

16-853   1-700 
15053  .... 
16-5031  1-450 
14-998i    .    . 
16-503    1-505 

14-653  

15-653    1000 

14-578' 

17-303    2-725 
14  853    ... 
15-978    1-125 
14-728  ..    . 
17-253    2-525 
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+  20  i     60,  15-703   0-900 
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3 
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31 
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35 
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30 
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688 
53 
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1  575 
1  647 
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2-025 
1-825 
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1-675 
2-450 
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1-250 
1-675 
1-472 
6-875 


15 


15-672 
15-903 
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15-985 
15-809 
15-561 


1-962 
2-050 
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SI 
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15-448i  1  662  .., 
...       51 
1  843  ....[ 

,.  ..  !  m 

l-837i.. 

.....|    101 
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is -709 
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I5  i71 
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230  164 

206-562 
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11511742-606 
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46 


65 
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16-877 
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1-869 
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41 
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20 


1028  ■'^ 
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N.  P>.     !\laxiina  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus  :' 
•|!Moon"s  N.  declination  a  maximum     20""  39'. 
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APPKNDLX  i;i 
'able  VIII. — Tidal    Fluctuations  at  Ohainplain  durini;-  the    Low  water  Heason  of 
1887,  viz.: — from  quadrature,  October  '.»tli,  to  quadrature.  Noveinher  8tli. 
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TIDAL    FLUCTUATIONS,    ETC, 

LEVIS  GRAVING  DOCK,  HARBOUR  OF  QUEBEC, 

>URING  A  COMPLETE  LUNAR  MONTH  OF  THE  HIGH  WATER  SEASON 
OF  1888,  VIZ.,  MAY  2  TO  JUNE  1. 


T^BLE    IX. 

W^EEKLY    SERIES    OF    GAININQ   TIDES,    No.    V. 
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Appe 

NDix  13. — Tidal  Fluctuations 

L^vis  (Iraving  Dock,  series  of  gaining  tides  No.  "*  ^ 
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Direct  Results  op  Tidal  Observations,  &c. 
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and  low 
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do     7 
do      7 
do      7 
do      8 
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L.W. 
H.W. 
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—  69 

-1-  17 

-17 

385 

270 
28 

19 

203-386 

21-306 
14-528 

1-638 

180-510 
12-894 

179-790 
12-842 

113-711 

8-122 

180-J 
12-i 

S 

N. 

tc 
280 

H.— Maxima  in 
orrcted  mean  t 

who 
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lelu 
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nar  m< 

No.9i 

)nth 

8 

indi 

satec 
4 

iby 

—  i 

[ 

asta 
Con 

189 

r,th 

ecte 

1] 

us:  * 
damp 

and  m 
itude 

nima  by 

No.  9i  = 

a  circle 
a+b     £ 

, thus : 

-ic+d) 

2 

0 
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KNDix  13. — Tidal  Fluctmitions,  Ldvis  (jrraving  Dock,  serios  of  gaining  tides  No.  V. 


Direct  Results 
HAL  Observations— (Continued). 


Diurnal  Inequalities. 


.a  > 


Foet. 


I       I 


15 


50 


1-454 


36 


25 


Ob'S't 


0-865 


Feet. 


S  > 


Feet. 


0-960 


•23S 


0-625 


Feet. 


.2  !§. 


AViiui. 


141 




0  165 

0083 

0-635 

0-269 

0-235 

0-380 



0-300 

0-605 



057 


•130 


-346 


•210 


6137 


1 
•093j     -685' 

••••| 

-221     -376'. 


-058      -246: 


0-430 


,!     -052 


0  170; 


0  274 


,...|  1230 

15    

...!  0-660 
I  I 

11  ! 0  466 

,..J  1994' 


•091 


•156 


•286;. 


053]     -846 


11 


13 


1-540 


0-570! 


2-324 


2094 


0-600 


0430 


0-080 


•613 


•846 


•203 


153 


•449|.. 

....    6 
p 

•006  . . 


2-731 


N.E. 


551    2 

I 
..ilO 


53 


0561..  .. 
640 


4  250 
5-511 
6^898 

•546 

6  057 
8-807 
8-795 
5-807; 

5-545 

* 

16-966 

11-386 

9  568 

7  000 
8-886 
3-386 
4-671 

8  000 
7 -091 

5  490 

6  057 
9-545 

10227 
11 -955 
12  708 
10  977 

9^000 
10  545 

4  114 


N.E. 

N.E. 
N.E. 

N. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
S.W. 
S.W. 
S.W. 

W. 

W. 
N.W. 
N.AV. 
S,B. 
N.E. 
N.E. 
N.E. 
N.E. 
N.E. 
N.E. 
N.E. 


."  o  o 
O  ~  V 

Mrs  ^- 


RE-MAKKS. 


Inches. 


177  Longitude,  Graving  Dock  =7P  11' 30" 
...      =4h.  44m.  46s.  =01978  of  a  day  W.  of 

Greenwich i 

1.38  Cloudy,  fair I 


096  Sky  overcast 

064  Raining 

077  Clearing  up  

047  Clouds  breaking 

022  5ky  becoming  clearer 

021  Cloudy  ;  commencing  to  rain 
028  Sky  overcast 


.10 


Cloudy  and  cold. 


i 

Moon  crosees  the  equator ;  cloudy  and 

cold I 

Beautiful  bright  day 11 

Fine  clear  weather  i 

Fine  bright  morning. ^ 

Clear  weather,  fine i 

Beautifully  bright  and  clear. 12 

Clear  weather.. i 


Clear  weather i 

Moon  in  apogee,  May  9th,  at  8  p.m.  .13 

Fine  clear  weather — 1 

Maximum    diurnal    inequality  in  low 

water  levels  observed,  1  540  feet. 

Bright  morning ^ 

Raining  heavily I 


New  moon  (Quebec)  May  10,  at  8h.  24m. 

p.m.    Clearing  up 14 

Clear  weather i 


989 

050 

098  Cloudy 

079 


080  Fine  clear  day 15 


30030. 

1 


0  286 


237  14-695  6-910  2743  3956  97  25 


1050 


•494 


•211 


•304 


6  58 


219 -7^ 


7^850 


840-130 


30^005 
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Appendix  13. — Tidal  Fluctuations.  L^vis  Graving  Dock,  series  of  gaining  tides  No.'^ 


e 

I  i 

.^1 

^!- 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "  L'ANNUAIRE  DES  MAREE^ 

Eastern  standard  civil  times 
'    of  meridian  passages  imme- 
diately preceding  observed 
high    waters,   with    corres- 
ponding ages  and  phases  of 
the  moon. 

Eastern     standard 
civil  times  of  high 
water  at  Quebec, 
based    on    Brest 
times  :  (No.  2).  t 

be 

1.1 

General  coefficients  ot  semi-amplitud  , 
from  "  I'Annuaire  des  Maries,"  ci 
responding  to  observed  tides  assum  : 
to  be  48  hours  old,  together  with  pi 
portional  amplitudes  and  diurnal  i 
equalities.* 

i                                          iTkiliv.^^nl     Tk;ftV-»_. 

Upper 
passage. 

Lower 
passage. 

Ages. 
&c. 

Co- 
eflScients. 

♦Ampli- 
tudes. 

In  ampli- 
tudes. 

Insem 
tide  da: 

M. 

1 

Days. 

5    1     H. 

H. 

M. 

H. 

M. 

H. 

M. 

Min. 

H. 

M. 

Feet. 

Feet. 

Min. 

i 

.  ..C.    .  . 

12 

42 

3 

9 

\ 
10 
i 

3 

23-3 

1 

7 

37 

2          13 

1  1        54 

* 
-1^  33 

6 

17 

0 

44 

8-18 

•27 
-66 

4 

•  •  •  •  ^  •  • 
5 

5 

2 

3 

2 



1 

24 

12 

41 

7 

59 

24-3 

2 
2 
2 

53 
3,5 
3 


6 

36 


46 

8-45 


12 
12 

37 
32 



8  :  21 

25-3 

3 
3 
2 

28 
12 
51 

+  19 

6 

51 

49    1       9-11 

-74 

8 

42 

1 

3 
3 
3 

59 
44 
25 

7 

2 

53 

9'85 

j 

12 
12 

12 

27 
25 

-75 

1 

9  !    3 

! 

26-3 

4 
4 
4 

28 

11 

0 

+    2 

7 

8 

57 

10-60 

•74 

11 

9 

24 



j 

4 

4 
4 

31 
36 
31 

7 

12 

61 

11-34 

1 

1 

22 

-75 

i 

9 

45 

27-3 

4 
4 

5 

52 

58 

0 

-    8 

7 

13 

65 

1900 

3 

12 

20 

1 

1 

•74 

12 

10 

G 

5 

5 
5 

18 
18 
24 

7 

12 

69 

12-83 

, 

4^ 
\ 

18 

i 

3 

T> 

18 

•50    ' 



10 

25 



28-3 

5 

5 
5 

33 
36 

—  14 

7     11 

72 

13-39 

0 

45 

12 

18 

•56 

10 

48 

5 
5 
6 

52 

54 

5 

7 

6 

75 

13-95 

2 
1 

T' 

IG 

•56 

31 

11 

9 

.... 



29-3 
• 

6 
6 
6 

9 
10 

-  17 

7 

1 

78 

14-51 

24 

12 

17 

-37 

U            11 

6 
6 
6 

26 
27 
41 

6 

56 

80 

14-88 

2 

i 

o 

12 
12 

15 
16 

-18 
•19 

i 

11 

53 

OT) 

6 

6 

42 
42 

58 

—  19 

6 

49 

81 

15-06 

1 

2 

15 

12 

15 

■■6-."--5(V 

()    1          TiS 

6 

43 

82 

15-25 

1 

7 

14 

.2 

15 

58 

3 

8 



1 

_  1 

Totals 

U 
tides. 
Mean 

14 
tides. 

45 
24 

08 
9 

13 
45 



68 
4 

15 
53 

173 
12 

19 
23 

+  54 

-58 
+  18 

-15 

97 
6 

17 
57 

912 
65-14 

169-49 
12 -11 

7-OV 
•54 

30 
2 

•The  ratio  of  the  mean  of  the  observed  amplitudes  to  the  mean  of  the  coefficients  being  taken  as  the  basis  of 
computation,  or  say  18*0  ft.  =100.  ! 

t  N.B.— The  upper  computed  time  of  H.W.  No.  1,  entered  in  column  C,  is  that  found  in  the  tide  tables  for  the  | 
portot  (Quebec,  which  are  issued  every  year  by  Archibald  McCallum  at  his  depot  of  nautical  instruments  and  j 
charts,  lu  St.  Peter  street,  Quebec.    The  second  or  time  No.  2.  is  based  on  times  of  high  water  for  the  port  of  Brest. 
France,  taken  from  "  L'Annuaire  des  Maries  de  France."    The  third  or  time  No.  3,  is  based  on  the  London  Bridge 
times-ot  H.W.  contained  in  the  Nautical  Almanac. 
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Appendix  13. — Tidal  Fluctuations,  L^vis  Graving  Dock,  series  of  losing  tides  No.  V 


Direct  Results  op  Tidal  Observations,  &c. 


C5      OQI 


I        High 

and  low 
waters  observ 
1       ed  each 
I     civil  day. 


Time, 

Eastern 

Standard. 


ilMay  12L.W. 


M. 


A.M. 

or 
P.M. 


22  lA.  M 


H.    M 


M. 


H. 


I  o 

.S  60 

a.s 


ft 


M.    Min. 


19 


Min. 


Feet. 


2 -290 


Feet. 


Feet. 


«  O  s5 
"S!  OS 


Feet.  !  Fee 


16 


17 


18 


19 


21 


22 


May 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


12H.W. 
12'L.  W. 


H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W 

H.W 

L.W. 

H.W. 

L.  W 

H.W. 

L.AV. 

H.W. 

L.W. 

H.W 

L.  W 

H.W. 

L.  W 

H.W. 

L.AV. 

H.W. 

L.W. 

H.W, 

L.  W. 

H.W. 


H.W. 

Totals  15  tides 

L.  W. 

1")  H.W. 
Means      do      

14  L.W. 


A.M. 
P.  M. 
P.  M, 
A.M. 
A.M 
P.  M 
P.  M. 
A.M 
A.M. 
P.  M 
P.  M 
A.M. 
A.M. 
P.  M 
P.  M. 
A.M 
A.M 
P.  M 
P.  M 
A.M 
A.M 
P.  M 
P.M. 
A.'M, 
A.M, 
P.  M 
P.  M. 
A.M. 
P.  M. 


4     43 


-    17 


43 


12 


23 


40 


17 


12 


48 


*26 


57 


12 


19 


22 


16 


12 


14 


58 


20 


55 


12 


16 


34 


29 


43 


35 


56 


45 


34 


12 


—    14 


59 


29 


15 


58 


12 


47 


10 


12 


12 


10 


12 


39 


12 


12 


43 


12 


15 


12 


47 


12 


28 


+      4 


+     12 


-I-     17 


10(i 


-1-:  33 


—    78 
+     11 


21 

25 

o 

10 

17 

20 

19 

23 

23 

19 

19 

2G 

o 

11 

23 

19 

25 
25 
25 
20 

24 

» 
36 

27 

35 

26 

27 

19 

16 

24 

23 

24 

336 


315 
22 


—    16       23 


17 -200 

2 -309 
15-564 

2 -949 
17-934 

2- 
15-265 

3-503 
18  144 

3-059 
14-795 

3-209 
17  044 

3  139 
14-635 

3-393 
16-444 

2-794 
13-675 

3-209 
15 -614 

2- 
12-735 

3-054 
15-155 

2-730 
12-865 

3-318 
15 -165 


14-910! 


13-255 


14-985 


12-576 
14-641 


11-736 


13-835 


11-496 


14-^ 


9-283 
9-597 


12-615 


746 


15-245 
11-762 


9-874 


9  934 


15-085'. 
j    9664 

11-586!. 
!    9-527 

13-905,. 
j    9-478 

11-242'. 
13051 9197 

13-650 


13-2 
13-C 


12- 


10-881 
12-405 


10146 


12101 
10  126 


11-847 


10-466 


J3-025 


9-681 


12  416 


o  9-647 


12-4 
12-2 
11 


8-654 


ll-o 


-440 


11-2. 


•437 


ll-0> 


520  10-98 
ll-Ol 


8-782 


232-234 


41-953 

15-482 


2-996 


187-991 
1^-533 


175-I16'l38-059!186-61 


12-508 


9-204  12 


12-44 


284 


N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  ;  *  and  minima  by  a  circle,  thus  : 
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jiPBNDixK^. — Tidal  FluctuatioiiH,  LdvisGruving  Dock,   series  of  losing  tides  No.  VI. 


DiRKCT  Results 
orliDiL  Observations— ( Continued). 


Diurnal  Inequiilities. 


a.:i  -a- 


«  ►.  .2?;: 


Feet. 


.2  > 


Foet. 


Feet. 


Feet. 


M. 


Wind. 


.2  o 
> 


r>  w  o 

O  cj  g 

a  o 

■sa 

'S 
Inches 


O 


Rkmarks. 


053 


40 


41    . 


•149 


128 


39 


8  12- 


^    019 

1-636 ;     -314 

-640 

2-370; 

'     -260 

2-669  

:     -814 

2-879 060 

I     -444 

3  349| j     -270 

•150! 

....I     -137 

■07oi 

...i      049 


6  I  27 


032 


081 


■■■|     ■■ 
6  i  27 


6       8 


-299  . 


-250 


■246 


2-409 


....    18  I  1-809 

'  87  t..  .j 

29  j  2-769 


355 


•254 


-281 


-282 


-217 


-599! 


■271 


•356 


28  ;  1-939 


•415! 


53 


44 


5-875|N.E. 
6  136 1    E. 
6  386    E. 


6-591 
5  181 
3  057 

1-807 
7-068 
11-670 
8-295 
7-613 


29 


5     27 


I     -272      -339! 


8  I  2-879| !     -214      273 

.  .! !     -465 


5     13 


25 


5     30 


12  ,  2-420, I      003       1571 


19 


2-290 


2-300 


-315 


20 


-579 


-083 


■262 


•097!. 


-032 


44 


E. 

S.E. 
S.E. 
E. 
E. 
E. 
N.E. 
N.E. 
7-693|N.E. 
4-398|N.E. 
4-424!n.E. 
2- 273:  N.E. 
-909  S.W. 
1-898'    W. 

7  159;  W. 
4-761'  W. 
6-500  S.W. 
9-375N.W. 

12-25o'n.W. 
9-318  N.W. 

8  181N.W. 
11-470    N. 

1-841  N.E. 
2  163|  N.E. 
6-886N.E. 

9  023  N.E. 


Fair,  clear    i 

Raining  hard | 

Raining  very  heavily 16 

Rain  ended  at  4.0  a.m i 

Raining  quite  heavily i 

Heavy  rain  continues i 

Still  raining.... 17 

Rain  continues i 


do         do        i 

(Maximum  diurnal  iuequality  in 
<     high    Avater   levels  observed  =      I 
i     3*340  ft.    Sky  clearing  up. 
9561  S  Moons  N.  declination  a  maximum  -,q 
I     =21°  8'.    Cloudy.  ^^ 

Sky  overcast.    Commencing  to  rain  .  i 


Raining i 

Rain  continues I 

do         do        18 

Cloudy i 

Weather  clearing  up i 

Clear,  fair i 

Clouding  up 20 

Cloudy 1 

Fair i 

Fine  clear  weather I 

do  do  21 

Fine  bright  morning i 

Fine  and  bright h 


827 
800 
775 
812 
854 
871 
911 
959 
959 
922 
906 
921 
935 
920 


Moon's  first  quarter.  May  18th,  at    j 
Quebec,  from  6h.  5m.  p.m.    Clear 
and  fine.  22 


Cloudy 

Rain  commenced  at  11.40  a.m. . 


44!  487 
7  ,  36 


33-967 
2-426 


5-644 
0-403 


2-546 
0  170 


3-024 
0-202 


180 


201 


6|-214 


866-892 


29-8931 
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Appendix  13. — Tidal  Fluctuations,  L^vis  Graving  Dock 

series  of  losing  tides  No.V*. 

Gauge  book  refe  fence  num- 
bers. 
Series  Vl.    Losing  tides. 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "  L'ANNUAIRE  DES  MAREI" 

Eastern  standard  civil  times 
of  meridian  passages  imme- 
diately preceding  observed 
high    waters,    with    corres- 
ponding ages  and  phases  of 
the  moon. 

Eastern     standard 
civil  times  of  high 
water  at  Quebec, 
based    on     Brest 
times:  (No.  2).t 

a 
1 

1  ^ 

65  + 

a.s 

i2 
I 

•S 

-a 

's 
1^ 

Greneral  coefficients  of  semi-amplitjn 
from  "I'Annuaire  des  Maries,".'", 
responding  to  observed  tides  assull 
to  be  48  hours  old,  together  with  L 
portional  amplitudes  and  diurnaL 
equalities.*                                       ," 

1 

Diurnal  Differei!. 

TTr»nPr                 Triwoi-       i    4  croc 

Co- 
efficients. 

♦Ampli- 
tudes. 

passage. 

passage. 

&c:' 

In  ampli-  In  sei- 
tudes.    ;tided.j. 

1 

.. 

Days. 

H. 

M. 

H. 

M. 

Min. 

H. 

M. 

H. 

M. 

H. 

M. 

Feet. 

Feet. 

M,{ 

L 

16 

17 
18 
19 
20 

21 

I 
1 

22 

1 

i 

c 

-    19 

r 

1 

12 

38 

1-6 

7 
7 
7 

12 
13 
28 



12 

16 

-    19 

6     35 

82 

1525 

-00 

L 

1 

1 

' 

1 

7 
7 

28 
29 
44 

6 

28 

82 

15  25 

1 

12 
12 

15 
16 

-19 

1 

1 

25 

2-6 

7 
7 
8 

44 

44 

0 

-    19 

6 

19 

81 

15-06 

I 



18 

1 

1          49 

8 
8 
8 

0 
0 
16 

9 

11 

80 

14-88 

r- 

12 

16 

-38 

1 

2 

13 

3-6 

8 
8 
8 

15 
16 
32 

-    18 

6 

3 

78 

14-50 

12 

16 

-37 

1 
1 

2 

38 

8 

8 
8 

33 
32 

47 

5 

54 

76 

14  13 

12 

12 

.... 
12 

16 
18 
18 

•56 

3 

3 

4-6 

8 
8 
9 

49 

48 

5 

-    16 

5 

45 

73 

13-57 

; 

-55 



3        29 

9 
9 
9 

7 
2? 

5 

37 

70 

1302 

( 

•75 

1 

3 

54 

5-6 

9 
9 
9 

24 
24 
39 

-    13 

5 

30 

66 

12-27 

1 

12 

19 

•74 
•75 

4         20 

9 
9 
9 

42 
43 
56 

5 

23 

62 

11-53 

3 



12 
12 

22 
24 

4 

45 

6-6 

10 
10 
10 

2 

5 

14 

-     4 

5 

20 

58 

10-78 

2 

•74 

1 

5  !      11 

10 
10 
10 

24 
29 
34 

5 

18 

54 

10-04 

J 
2 

* 

12 
12 

26 
30 

•56 

5 

3G 

7-6 

10 
10 
10 

50 
55 
56 

+      6 

5 

19 

51 

9 -48 

4 

•56 

1 

() 

2 

11 
31 
11 

18 

25 
22 

5 

23 

48 

8-92 

4! 

12 

34 

■39 

...?.. 

6 

27 

8-6 

11 

n 
11 

•48 
59 
50 

+    22 

5 

32 

46 

8-53 

4 

" 

„.     1 

Total 
Totalj 

}.     24 

i       3 

.-JO 
.■{0 

28 
3 

1 
30 

139 
9 

8 
17 

172 
12 

46 
20 

+     28 

—"89 
+    14 

-  "is 

86 
5 

37 
46 

1007 
67-13 

187-21 
12-48 

6-72 
•45 

1 
2 

i 

•The  ratio  of  the  mean  of  the  observed  amplitudes  to  the  mean  of  the  coefficients  being  taken  as  the  basis  ofi 
•computation,  or  say  186  ft. =100. 
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Appendix  18. — Tidal  Fluctuations,  L^via  Graving  Dock,series  of  gaining  tides  No.^ 


Direct  Result  op  Tidal  Obsertations,  &c. 


O      OQ 


High 
and  low 
waters  observ- 
ed each 
civil  day. 


Time, 
Eastern 
Standard. 


•^ 

^ 

j2 

m 

<a 

o 

o 

a 

a 

o 

a 

ci 

s 

p 

ft 

ft 

ce  o 


May  19  H.W 


H. 


12 


A.M. 

M.      or      H. 

P.M. 


11    P.M. 


M. 


H.    M.    H. 


I        1 


ft 


Min. 


a-ss 


Min. 


+  17  !• 


Feet. 


15-165 


Feet. 


Feet.  I  Feet 


24 


25 


26 


May 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W, 

LW. 

H.W 

L.W 
23|H.W, 
24  L  W, 


27       !  do 


H.W 
L.W 
H.W 
L.W 
H.W, 
L.W 
H.W. 
L.W, 


261  H.W 


L.W. 
H.W. 


P.M.. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M, 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 


58 


41 


12 


33 


12 


22 


49 


+  26 


.'    7 


52 


12 


54 


53 


29 


12     22 


33 


12 


4  !  37 


45 


32 


4  '  41 


4     28 


32 


16 


29 


34 


51 


12 


41 


12 


56 


12 


42 


12 


45 


13 


52 


12 


16 


12 


+    4 


26 


28 


23 


31 


-    2 


17 


"—  0 


21 


34 


3-229 
13-965 

2-959 
14  035 

2199 
14-005 

2-544 
14-820 

2-204 
14-995 

1-879 
14-985 

1-804 
16-609 

1-719 
15-989 

1-929 
17-939 

1-979 
17-074 

2-229 
19 -073 

2  099 
17-474 

2-309 
19-628 

2  059 
17-444 


11-936 


10-736 


11  076 


8-6SK 


11  006 


8-294 
I 
11-836 . 


11-806 


..:    8-2941 

!  '  I 

11-461 

12-276  I I    8-517'  )\^^ 

12-616 

12  791  I 

i  13116 

13106  ! 

i  13181 

14-805  i 

14-890 


14-270 


16  010 


14  060 


15  095 


16-844 


15-375 


17-319 


15-385 


15-960 
14-845 
16-974 
15  165 


,8-6171  i 


8-9041  1 


9-594;  lb 


9-947  l.p 


10-1§8  l«j 


H.W. 
Totals  14  tides     . 

L.W. 
14  H.W. 
.Means        do 

14  L.W. 


()8 

iii 

.36 
15 

!•■• 

(V) 

4 

21 
40 

109 

7 

27 
49 

174 
12 

48 

29 

+  37 

—  "9 
+     9 

354 

'■274' 
25 

228-035 

31 -141" 
16-288 

196-894 
14  064 

194-615 
13-901 

129-872 
9-277 

S ' 

-    2 

20 

2-224 

10-308J  1(|' 
10-3641  lij'- 
10-454)»1'! 

7  wb 
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N.B.— Ma.xima  in  wliole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus 


)y  a  star. 

[1891] 


Victoria. 


Sessional  Papers  (No.  8.) 


A.   1892 


PPBNDix  13. — Tidal  FliK^tiiations,  Levis  Graving  Dock, series  of  i^iiining  tides  No.  VII. 


DiRK(!T  Results 
Tidal  Observations— ( Continued)  ■ 


Diurnal  In'  qualities. 


I. a. 

1  §JS  s 


,•05 


{^     a- 


Feet. 


Feet. 


a^ 


Feet. 


Feet. 


HM 


Wind. 


0%    a 

13  o         1^ 


o 


9.  = 


ho 

o  *  " 
ti  s  o 


I  Inches. 


Rkmauk^ 


31 


•089 


1-200 


094 


172 


•270 


. . . .    1  ( 
19'.. 


070 


•030 


•243 


•760 


23 


•345 


■815 


■340 


57'. 


54!    1 


•000 


■414 


■223 


•441 


12 


•175 


022 


•621 


e 
•010 


•325 


•075 


1624 


•085 


14 


....    12 

-"[■■ 

•••■|.  8 
24 

13 


•620 


•210 


1950 


•865 


•050 


•122 


•645 


28 


•287 


•735 


•324 


■520 


■366 


•474 


■353 


•405 


1999,, 


1599 


2  154 


•250 


■130 


•221 


■323 


■140      •199 


210  .. 


...,      0561      151 

250' j... 

2184 •090|     ^082 

I .. 


27  . . . 


6'25 


6'l2 


0 
2 
4 
4 
4 

6  11     3 
10 
1 


174 


12 


15  295 


1-092 


I      I      Ml 

;V389   2692   5-425  87  361 

M     M  i 

0^242'  0-192   0-387j  6  15; 

I         ;  I    ! 


5  455 
3-398 

10  307 

6  659. 

8  045 
5^807 
9-318 
1012 
1^273 
4^273 

3  057 

4  136 
2  375 

•909 

7  943 
5 -170 
6-955 

6  364 

7  •818 
4^716 

9  545 
6-5.34 
9-068 

10- 273 
7^216 
5-602 
3-80' 
8-841 


165  876 
5-924 


N.E. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 
N.W. 

S.W. 
S.W. 

N.E. 

S.W. 

S.W. 

N.E. 
E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 
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2tt-908  Sky  clearing  n\) I 

29-934  do  23 

29  991  Clouds  forming i 

29  985'Sun  showers a...^ 

.30063  Clear  weather I 

30^083  Fair. 24 

30108  Fine  clear  weather i 

30  098  Beautiful  day ^ 

30  174 


Moon   after  crossing  equator;    fine  I 

night. 
Perfectly  clear  sky 25 

Fine  ;  clouds  here  and  there ^ 

Fine  day  ;  scattering  clouds i 


30  218 
;^-236 
30  148 
30  103  Fair;  sky  getting  cloudy 


30  085        do        cloudy. 


.26 


rJO- 021  Clear  sky. 


29986  Rather  close  and  hot. i| 


30  042 

30  062 

!  30034 


Fine  and  bright l 

Very  fine  morning 27 


Moon  in  perigee,  May  24th,  at  2  p.m.;  i 
1    fine.  i 

29-993  Fine  and  bright i' 

29995   do    clear  weather I, 

I  I 

30006,Full  moon  (Quebec)  May-25th,atSh.  28 
I    40m.,  p.m. ;  fine  day. 

30004  Fair, i| 

30-002iFine  day  ;  sky  clear  of  clouds ij 

30021  Fine  clear  night ]' 

30  0;»  Clear  sky  ;  fine 29  ' 

i 
29922  Fair 

29906  Clouding  up 


841  163 
30  042 
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Appendix  13.- 

-Tidal  Fluctuations,  L^vis  G-raving 

Dock, 

series  of  gaining  tides  No.Vj. 

1 

a    £ 

pi 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "L'ANNUAIRE  DES  MAREEj.  ] 

Eastern  standard  civil  times 
of  meridian  passages  imme- 
diately preceding   observed 
high    waters,   with    corres- 
ponding ages  and  phases  of 
the  moon. 

bstern     standard 
jivil  times  of  high 
water  at  Quebec, 
based    on    Brest 
times :  (No.  2).  \ 

'th  of  half  tide 
V  H.  W.  to  H. 

ing-or   lag- 
g  +  of  tides. 

m 

t 

.S 

"a 

General  coefficients  of  semi-amplitui?  -I 
from  "  I'Annuaire  des  Maries,"  A,  J 
responding  to  observed  tides  assod  | 
to  be  48  hours  old,  together  with^H 
portional  amplitudes  and  diurnalH 
equalities.*                                        J^ 

Co- 
efficients. 

Upper 
passage. 

Lower 
passage. 

Ages, 

sr^ 

S.5 

♦Ampli- 
tudes. 

j-'iurimi  i-»mereD^ 

&c. 

W 

In  ampli- 
tudes. 

Inaefl 
tidedfl 

■r-r          1       -- 

H. 

M. 

Days. 

H. 

M. 

Min. 

H. 

M. 

H. 

M. 

H. 

m. 

Feet.          Feet. 

hJ 

i 

€ 

+  22 

,  r 

1 

23 
24 
25 
26 

27 

i 

28 

i 

29 

i 

12 

38 

•02 

• 

1 



3 
■ i 

J 

i 

6 

53 

12 
12 
12 

58 
37 
20 

6 

44 

46 

8-55 
8-92 

12 

40 

-37 

-54 
-93 

1-14 

7  1  18 

9-6 

1 

1 
12 

37 
17 
53 

+  29 

5 

59 

48 

12 

39 

7 

44 

2 
1 
1 

16 

56 
30 

6 

12 

51 

9-46 

12 
12 

37 
34 

8 

10 

10-6 

2 
2 
2 

50 

33 

9 

+  21 

6 

23 

56 

10-39 

8 

36 

11-6 

3 

3 
2 

3 
3 

23 

7 
48 

■■■55" 
38 
22 

6 

31 

62 

11-53 

12 

31 

1-30 
1-30 

9 

2 

+     9 

6 

36 

69 

12-83 

12 
12 

28 
26 

9 

29 

4 
4 
3 

24 

6 

55 

6 

37 

76 

14-13 

12-6 

1-27 

9 

57 

4 
4 

4 

31 
32 
27 

°+  1 

6 

35 

83 

15-40 

12 

25 

115 
1-12 

10 

25 

4 

50 

57 
56 

4 
21 

22 

6 

32 

89 

16-55 

1 

136 

12 

24 

10 

53 

5 
5 
5 

«-2 

6 

28 

95 

17-67 

0 

12 

24 

-89 

H 

23 

0 
14-6 



5 
5 
5 

38 

45 
46 

6 

22 

100 

18-56 

0 

12 
12 

24 

23 

•78 

11 

63 

6 
6 
6 

3 
9 
0 

-    3 

6 

16 

104 

19-34 

1 

-37 

23 

6 

K 

6 

""'6' 
0, 

28 
32 
35 

"'si' 

55 
0 

6 
6 

9 

106 

19  71 

0 

1 

. 

15-6 

12 

23 

-    3 

•19 

54 

1 

107 

« 
19 -90 

7 

Totals 

14 
tides. 
Moans 

14 
tides. 
1 

6(i 
9 

53 
.33 

70 
10 

7 

1 

69 
+  1.5() 
=225 

16 

25 

0 
25 

6 

174 
12 

56 
30 

+  60 

-  '8* 
+  13 

'-"z 

88 
6 

25 
19 

1092 
78-00 

203-94 
14-57 

11-37 
•81 

20 

1 

•The  ratio  of  the  mean  of  the  observed  amplitudes  to  the  mean  of  the  coefficients  being  taken  as  the  basis 
of  computution,  or  say  186  ft.=l  00. 


290 


[1891] 


si  Victoria.  Sessional  Papers  (No.  8.)  A.  1892 


A.PPENDIX   13 


TIDAL  FLUCTUATIONS,  ETC., 

LEVIS  GRAVING  DOCK,  HARBOUR  OF  QUEBEC, 

KING  A  COMPLETE  LUNAR  MONTH  OF  THE  HIGH  WATER  SEASON 
OF  1888,  VIZ.,  MAY  2  TO  JUNE  1. 


T^BLE   IX 


WEEKLY    SERIES    OF    LOSING    TIDES,    No.    VIII. 


8*— 19 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  m 


Appendix  13. — Tidal  Fluctuations,  L^vis  Graving  l^ock,  series  of  losing  tides  No.\ 


I         High 
■■J      and  low 
.waters  observ- 
ed each 
civil  day. 


Time, 
Eastern 
Standard. 


■;0    cQ 


31 


33 


3i 


35 


May 
May 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
June 

do 

do 

do 

do 

do 

do 

do 


2(3;H.W 


27jL.W. 
27iH.W. 


Direct  Results  of  Tidal  Observations,  &c. 


H. 


LW 

H.W. 

LW. 

H.W. 

LW. 

H.W.' 

LW. 

H.W. 

LW. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 

L.W. 

H.W. 
2L.W. 
2  H.W. 

2  L.W. 

3  H.W. 


3  June    3IL.W. 


M. 


A.M. 

I     or 
I  P.M. 


46 


P.M.. 

a.m". 

A.M. 

P.M.. 

P.M.. 

A.M. 

A.M. 

P.M.. 

P.M.. 

A.M. 

A.M. 

P.M.. 

P.M.. 

A.M. 

A.M. 

P.M.. 

P.M.. 

A.M. 

A.M. 

P.M.. 

P.M.. 

A.M. 

A.M. 

P.M. 

A.M 

A.M 

P.M. 

P.M. 

A.M 


H. 


A.M.! 


M. 


®T3 


32 


15 


35 


14 


42 


19 


15 


34 


45 


41 


43 


M. 


37 


37 


21 


37 


16 


55 


20 


18 


52 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


M. 


36 


12 


35 


19 


35 


10 


Min. 


Min. 


—    2 


—    5 


52 


45 


12 


14 


59 


11 


13 


12 


19 


54 


12 


+     7 


14 


Totals  14  tides 

14 
Means     do 
15 

Grand    totals  H.W. 

57  tides ' 

I  L.W.. 

Grand  means  H.W. 

57  tide? 

I L.W.. 

N.B.— Maxima  in 

292  X 


270 


436 


40 


707 


12 


1-175 


—163 
+  12 


-  12 


Feet. 


1366 


1181 
24 


20 


Feet. 


^      IS 


Feet.  I  Feet,  i  It. 


17 -444 
"2 '409 
20*184 

2-339 
16 -926 

2-389 
19-263 

1-989 
15-924 

2-259 
18-633 

2  064 
15-414 

2-234 
17-304 

1-659 
14-355 

2-564 
16 -132 

1-864 
13-645 

3 -189 
16  104 

2-734 
14-020 

3323 
13-995 

1-899 
13-057 


.1*15  035 

17-775 

17-845 


14-587 


16-874 


14-537 


10-5291  llll 


10-344  \U\] 


13-935  . 


lOOlG 
17-274  

9-:s(i 


13-665 


16-374 

1 

13-350 

1 

15  070 

1 
12-696; 

13-568 

1  16-569 


13  180 


15-645 


11-791 


11-781 


14-268 
10-456 


H.W. 

129 

37  1 

-1-  55 

312 

....1  

64 

51 

116 

5(i 

186 

47 

L.\V.. 

85 

32 

_  7 

269 

H.W. 

+  11 

22 

L.W.. 

4 

;^8 

7 

48 

12 

27 

-  3 

is 

2-749 

224-956 


12-915 


13-370 


11-286 


10-672 


11 -158 


10-697 
12 -096 


10- 


9-656 


9  02(1 


8-824  1  25 


8-640 


8-704 
8-965 

8-781 


8- 
7-908 


m 


lU 


ik 


32-915 
16  068 


2  351 

888-611 


127-315 
15-590 


2-233 


192  041 
13-718 


206-736 
13  782 


128-77519(2 
9-198!  Ui' 


757-4361756-257 


whole  lunar  month  indicated  by  a  star,  thus:  *  and  minima  by 
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Al'ENDix  13. — Tidal  Fluctuations,  L^vis  Graving  Dock,  Beriea  of  losing  tides  No.VIII. 


'J. 


DiKKCT  Rksults 
0b3KRVations—(  Con<inuerf). 


Diurnal  Inequalities. 


.it. 
a  .\   ^  <o 


^  ■       a   ■ 


i  a  ^ 


Feet.  Feet  !  Feet. 


Wind. 


SO) 


Feet. 


•X3        '  =>  OS 


M. 


a  '^ 

O  tn  I 

'13 -Q 


-"  4>   O 

o  d  0) 
a  « 


Inches- 


Rkmibks. 


2-740 


■350  .... 


I     . 


•070 


3-258 


050 


24 


2-337 


•400 


44  |. 


16  ,  2-709 


16    3-219 


....  25 
23 


58 
16 
46 


42 


2-949 


1-777 


2487 


36 


2-459 


2-084 
025 


•938 


-270 


•195 


-170 


075'      131 


185!     -349 


10 


-328 


•306 


-2361     -343 


I 
•124     -322 


•236     -448 


-400      -394 


-575 


-905 


700 


1325 


"455 


-589 


65 


1-424 


■850 


•196 


184 


r23 


-573 


064 


•261 


•184 


■593 


■497 


■349 


■351 


■404 


-404 


43 


49       1 


31 


7-807 
5-341 
4-750 
5-636 
3-420 
2-511 


N.E. 


N.E.I 
N.E.  ' 

N.E.  I 
N.E. ' 
N.E.I 


.30 


Cloudy 

Commencing  to  rain. 
Raining 


Moon's  S.  declination  a  maximum=21° 

41'.    Rain  continues. 
Rain  stopped  at  9.0  p.m. ;  cloudy 2 


37 


34 


17 


43 


10 

6-307 

N.E. 

2-239 

N.E. 

10 

5  216 

N.E.  , 

1 

3  136 

S.W. 

1 

4^205 

s.w. 

10 


23 


45    .. 


12 


37 


•875 
2-318 
3  898 
7  045 
2  023 
1-705 
2-511 
2  102 
2-511 
7-989 
6 -250 
2-693 
2  180 
2-466 
1-443 
5  330 
2-977 
1648 


S.W. 
S.W. 

w. 
w. 
w. 

E. 

N.E. 
N.E. 
N.E. 
N.E. 
S.W. 
S. 

s. 

N.E. 
N.E. 
N.E. 
N.E. 
W. 


29  895 
29 -924 
29  891 
29-913 
29  912 

29-907!Rain;  cloudy 31  | 

29^885:  do  ^1 

29890  Rain  continues;  sky  overcast i' 

29870;Rain i 

29  6931  Raining  still 32 

29 "716  Fine,  bright,  warm  afternoon. ^ 

29761  Fine,  clear  weather il 

29803  Fine  morning f  j 

29  781  Clear,  bright,  sunny  day 33  ' 

29754  Squalls  of  W.  wind i 

29803  Clear,  fine  night ^ 

29923  Cloudy  and  cool | 

I 
29936  Fair 34  ; 

29807  Cloudy i| 

29  779  Rain  commenced  at  11  p.m ^ 

29598  Moon's  last  quarter,  June  1st,  at  Q.ue-i 
o          bee,  from  7h.  53m.  a.m. ;  pouring  rain.; 
29  586  Clearing  up ;» 

29621  do         i' 

29688  Sky  becoming  cloudy ^ 

29-804  Cloudy,  mist  and  rain 3 

i 
29-809  Sky  clearing  up  ;  fair 36 

29808  Cloudy i 

29  806  Rain  ;  sky  overcast ^ 

29  807 


I  Rain  continues. 


33014 
2-201 


1180 
21 


-555 


-626 
-242 


6  093  80 


-4061    5.   43 


108-532  .... 


3  743 


96  971 
1-701 


24-271 

-426 


11-607 
-204 


18 -498' 350 
■325;    6' 


667-128 


865 -.370 


29  840 


3413-555 
29943 


8=1^— 19J 
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Appendix  13. — Tidal  Fluctuations,  Levis  Graving  Dock,  series  of  losing  tides  No.Vr  1 

0) 

RESULTS  BASED  ON  DATA  FROM  NAUTICAL  ALMANAC  AND  "  L'ANNUAIRE  DES  MAReJ"  \ 

Gauge  book  reference  numb 
Series  VIII.    Losing  tides. 

Eastern  standard  civil  times  of 
meridian     passages    immedi- 
ately preceding  observed  high 
waters,    with     corresponding  ! 
ages  and  phases  of  the  moon.     ! 

lis- 

c  o  «  .. 

ns 

=                               CO- 

1          1 
i     1      1 

General  coeflQcients  of  semi-ampUtlili 
from  "  I'Annuaire  des  Maries,"  ^m 
responding  to  ob.?erved  tides  assuHl 
to  be  48  hours  old,  together  with  ly" 
portional  amplitudes  and  diurna U. 
equalities.*                                      jj 

1-  4 

Upper 
passage. 

Lower       1  Ages, 

ST3    {           3        1 

♦Ampli- 
tudes. 

Diurnal  Differe^*  1 

passage. 

&c. 

ri      1 

Co- 
efficients. 

Inampli-l 
tudes. 

IcseTll 
tidecJJ 

H. 

M. 

Days. 

H. 

M. 

H. 

M. 

H. 

M. 

Min.  j  H.  1  M. 

Feet. 

Feet. 

Milll 

i 

i 

31 

i 
i 
32 

33 

a 
34 

1 

35 

i 
i 

36 

3 

,.4 

\.. 

1 

—    3 

I 
12 

24' 



■  19 

1 

25 

7 
7 
7 

14 
19 
23 

5 

54 

106 

19-71 

li 

1! 

16-6 

12 
12 

23 

-37 

1 

55 

7 
7 
7 

39 
42 
46 

—    3 

5 

47 

104 

19-34 

24 

•56- 

^i 

2 

25 

17-6 

8 
8 

8 

9 

6 
11 

5 

41 

101 

18-78 

0! 

12     24 

i 

•93 

••■  — 

1 
2 

54 

8 
8 
8 

27 
30 
34 

-    3 

5 

36 

96  j        I'-K.*^ 

1    ; 

12 

,1 

23 

-93 

1  1 

3 

23 

18-6 

8 
8 
8 

52 
53 
59 

5 

30 

91 

16-92 

....    j,,^ 

0  1 

12 

23 

111 

I  i 

1; 

) 


0 


1 

3   ' 

1 

2  1, 

.1 

1 

3 

51 

9 
9 
9 

15 
16 
24 

-    3 

5 

25 

85 

15-81 

12     9-1 

-        112 

4 

18 

19-6 

9 
9 
9 

40 
40 

47 

5 

22 

79 

14-69 

12 

26 

1-30 

4 

44 



10 
10 
10 

4 
6 

12 

29' 
3^ 

+     2 

5 

22 

72 

13-39 

• 

12 

26 

1-12 
111 

5 

9 

20-6 

10 
10 
10 

5 

23 

66 

12-27 

38 

12 

27 
30 

5 

32 

(1 

21-6 

10 
10 
11 

'ii' 

11 
11 

55 
59 

+    7 

5 

27 

60 

11  16 

1 
....    12 

•93 

5 

56 

23 
29 
27 

5 

33 

55 

10-23 

12     32 
12     35 

-75 

6 

18 



11 
12 
11 

51 
1 

55 

+  17 

5 

43 

1 
51  1         Q-IR 

-56 

6 

41 

226 

12 
12 
12 

53 
36 

^ 

55 

48 

8-92 

23 

12 

31 

•39 

7 

2 

23-6 

1 

1 

12 

26 

7 
53 

+  10       6 

5 

46 

8-53 

12 

29 

\ 

: 

1        14 

1  tides 

Mean 

1^ 

tideh 

j      29        17 

!        4        11 

1 

32 

4 

1 

16 
37 

128    16 
+12     0   186 
=140   16 

10     1     12 

41 

27 

+  T6 

+     9 
—"3 

78 
5 

43 

37 

1060 
75-71 

197-8 
14-8 

1137 

•81 

19 
1 

Gra'd 
t'ls.r 
tidef 
Gra'( 

lideE 

179 
6 

25 
24 

198 
t) 

i       ^^ 
!        51 

573     4 

10     3 

1 

707 
12 

42 

25 

+  178 

-i64" 
+  14 

-io 

351 

6 

2 

10 

4071 
77-42 

757-72 
13-29 

3653 
-65 

94 
2 

•1 
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TIDAL  FLUCTUATIONS,  ETC., 

CHAUDIERE,  ST.  NICHOLAS,  POINTE  PLATON, 

I)|RING  a  CO^tPLETE  LUNAR  MONTH  OF  THE  HIGH  WATER  SEASON 
OF  1888,  VIZ.,  MAY  2  TO  JUNE  1. 


TABLES  X,  XI  AND  XII. 


VEEKLY  SERIES  OF  GAINING  AND  LOSING  TIDES  Nos.  V,  V,  VI,  VII,  VIII. 

*Cha\idiere  fliictiiation.s  incomplete. 
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APPENDIX  13. 

Table  X. — Tidal  Fluctuations  at  Chaudiere  during  the  High  water  Reason  of  li 
viz.: — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 


1 

Dl 

RECT  Results  of  Tidal  Observations,   &c. 

1 

1 
1 

1 

J     :  1 

i 

re 

O 
+ 
be 

1  X-    f     2  00 

ii 

High 
and  low 
waters  ob- 

Time, 

Eastern 

Standard. 

1 

'-2 
1 

'Sc 

o 

u 

> 
015= 

m 

1 
a; 

5)  '^ 

served 

^> 

1 

o 

c*^ 

«*- 

^'Z  I    ^z 

each  civil 
day. 

.9 

be 

1^^ 

1 

02 

bo 

s  ^ 

c 

•^ 

P 

S 

•n 

ci 

^ 

^  'r^                   ^  ^5 

M 

Q 

^^ 

PM 

Q 

H"" 

p^ 

p^ 

%                 1           ^ 

H. 

M. 

A.M. 

or 

H. 

M. 

H. 

M. 

H. 

M. 

Min 

Min   Feet. 

Feet. 

Feet. 

Feet.      Feet. 

OoQ 

P.M. 
P.M. 

— 

7 

37 

12 

52 

1 

%^. 

h 

May  4  L.w, 

1     . . 

t      9  25 

25 

1  913 

May  5  H.W 

242 

A.M.     5 

17 

+  19 

23 

13 

073 

:ii60 

8 -040 

11-305 

H: 

f 

do    5iL.w. 

932 

A.M. 

6 

50 

12 

15 

29 

2 

863 

10  210 

9 

do    5h.w 
do    5  L.w. 

257 
10[30 

P.M. 
P.M. 

5 

25 

13 
25 

'2 

503 
243 

11-640 

" 12-260 

8-281 

11  458 

H3 

7 

33 

12 

48 

t! 

lo' 

do    6h.w 
do    6  l.w. 
do    6 H.W 
do    6  L.w. 

345 
10,54 

4]  4 
1132 

A.M. 

5 

15 

":'' 

24 
20 
17 
20 

13 
2 

963 
358 
073 
693 

11-720 
li-720 

11-610 
12-380 

8-212   11-828 
i 

...  i!4 

A.M.    .. 
P.M.     5 

7 

9 

12 

19 

^\ 

10 

8 -053   12-060 

1 

Ml 

P.M. 

7 

28 

12 

38 

C:' 

do    7  H.W 
do    7 'l.w. 

4  42 
:    1154 

A.M. 

5 

io 

+  9 

24 

14 
1 

223 
463 

12-530 

12  760 

7-932   12-708 

A.M.    .  . 

7 

1? 

1? 

21 

1 

ll' 

1  do   7 
do   8 

H.W 
L.W. 

5   3 

P.M. 
A.M. 

5 

9 

21 

^    IJ? 

14 

1 

623 

803 

13  160 

12-820 

8-148,  13  030 

12 

18 

7 

15 

12 

14 

1(1 

1 

do   8 

H.W 

5 

17 

A.M. 

59 

—11 

15 

15 

183 

i3-380 

8-212   13-257 



1 

do    8 

L.W. 

12 

48 

P.M. 

r» 

31 

12 

25 

16 

1 

363 

i  13-820 

;) 

Id 

1  do    8 

H.W 

5 

42 

P.M. 

541... 

19 

14 

373 

13 -101 

8  152 

13-428 

.... 

; 

do    9 
do    9 

L.W. 
H.W 

1 

5 

0 
47 

A.M. 
A.M. 

47 

7 

18 

12 

5 

-10 

11 
29 

1 
15 

513 
533 

14-020 

12-860 

1? 

8-228 

13-766 

. 

J 

do    9iL.w, 

i      ijso 

P.M. 

i 

43 

12 

35 

17 

1 

243 

14  290 



r> 

13 

do    9  H.W 
do  10' L.w. 

§      022 
135 

P.M. 
A.M. 

52 

21 
12 

'\ 

873 
903 

13  630 

12  970 

8-549 

13-953 

7 

13 

12 

8 

3 

1 

do  101  H.W 

()30  A.M. 

55 

-19 

23 

16 

823 

14  920 

.... 

9  179 

i4  073 

. , . 

1 

do  10  L.w. 

2   3  P.M. 

7 

33 

12 

23 

14 

2 

383 

14  440 

5 

14 

do  10  H.W 
do  11  L.w. 

II       653 
ll58 

P.M. 
A.M. 

50 

18 
13 

16 

2 

343 
973 

13-960 

13-370 

9-766 

14  175 



7 

5 

12 

9 

14 

do  11  H.W 
do  111  L.W. 

7|  2 

2  45 

A.M. 
P.M. 

5 

4 

-18 

16 
20 

17 
2 

903 
623 

14-930 

15-280 

9-870 

14 -145 

7 

43 

12 

23 

24 

15 

doll 
do  12 

H.  W 
L.W. 

2 

25 

P.M. 

4 

40 

23 
24 

15 

623 

13  000 

13-606 

9-670 

14  120 

28  a.m. 

7 

3 

12 

25 

42 

2 

693 

i 

H.W. 

74'11 

+  45 

286 

211  112 

TotakH  tides. 

70 

27 

102 

36 

173 

8 

-58 

261 

"26-419 

182-780 

182-070 

120-292 

183-240 

1»!i 

92  47 

L.  W,  -^ 

-f   12   9 
104  47 

14  H.W. 

+  15 

20 

15  080 

Means     do 

5 

2 

7 

20 

12 

22 

—15 

"i9 

13-056 

13-005 

8-592 

13-089 

10 

14 

L.W. 

\ 

2- 

0.32 

296 


N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thu.s :  *  and  minima  by  a  circle,  thus  :  " 
t  Longitudes  mouth  of  River  Chaudiere    71°  17'     4h.  45m.  8s.     0- 1980  of  a  day  west  of  Greenwich, 
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APPENDIX  13. 

\.BLE  X. — Tidal  Fluctuations  at  ChaudiOsro  during  the  High  water  season  of  1888, 
viz.: — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 

i  Kk 

SILTS  OK  Tn)AL  Obskkv.vtions— 
{Continued). 

rp:sults  based  on  data  from 

NAUTICAL  ALMANAC     . 
AND  "L'ANNUAIRE  DES  MAREES." 

i 

.S  t\ 
s^  ! 

>i 

9 
11 

nt 

*13 
14 
15 

1  )ivin 

al  Ineciualities. 

intervals, 
it  in  hundredths  of  a 

Eastern     standard 
civil  times  of  meri- 
dian passages  im- 

Eastern  standard  civil  times  of 
high  water  at  Quebec,  based 
on  Brest  times  :     (No.  2.) 

half  tide  day  H.W. 

T 

-or  lagging  f  of  tides 

i 

> 

1 

s  of  semi-amplitudes 
re  des  Marees,  "cor- 
bserved  tides  assum- 
s  old. 

-2 

> 

1 

1 

c 

c 

ing 
wa 
res 
an( 
mo 

t 

-•  observed  high 
ters,   with  cor- 
ponding      ages 
i  phases  of  the 
on. 

"Sc            is 

12         S. 

•-3 

J 

0 

f 

s4 

^1 

0^ 

1 

bp 

Min 

General  coefficieni 
from  "T Annua 
responding  to  0 
ed  to  be  48  hour 

in^  Feet.    Feet. 

Feet. 

Feet. 

H. 

M. 

H. 

M. 

H. 

M 

& 

H. 

.M. 

H. 

M. 

H. 

M.^ 

39 .'!!!.  ■ 

1  •  430 

■  950 

! 

12  42 

1 

^3  3 

24i 

'    •i.^.q 

7 

5 

1 

7 

37 

2 

16 

::::  ::!^33 

6 

39 

44 

46  " 
■49 

1 

1241 

33 620 

..      -540 

29 no 

..       110 

19 660 

•150 

17    230 

..      -400 

7 340 

.      -SfiO 

11    440 

•810    

30' 150 

.1  1160    ... 

251 270 

..|      660 

22I.   ..           660 

..i  1950 

15    ,      480 

..       480... 
14     .   .        -590 

..1  1560 

141 350 

..1  2280    

2' 000 

.    2100  

6 

58  .... 

1 

7 

59 

2 
"3 

57 
34 

6 
7 

58 
1.3 

069,      370 

'   -ISgi   "•232 

•i2ij'"-648 

•216!      322 

...       ' . . 

24  3 

12  37 . . . 

7 

24  . . . 

8 

21 

■'i2  32 

-^19 

7 
.... 

7 

22 

..1       2 

8 

42 

.  .J 

4 
■    '4 

6 
33 

J 

24 

53 

253 

12 
12 
12 
12 

27 
25 
22 
90 

38 

9 

4 

+  2 

7 

29 

57 

7 
7 

39 
32 

"'3 

9 

24 

'"9 

45 

26-3 

4 
'5 

58 
20 
40 
58 

— ■s 

7 
'"'7 

34 
35 

61 
'""'65 

•064i      227 

"060  "-m 

7 

7 

36L... 
.        3 
21  ... 

101  6 

5 
■■"5 

■'1218 

12^18 

L. 

7 

34 

■     69' 

076!     -272 

\91-^ 

i6'26 

-14 

J 

32 

72 



321|     -253 

7 

7 

7 

"7 

"7 

34  ... . 
..        5 
21  ... . 

10 

48 

! 

28^3 

6 
■'6 

16 
32 

J 

28 

75 

•630i     -120 

*"ii 

"9 

1216 
■  i217 

■■•587 
■•104 
■•260 

'•io2 

■•630 
■ ' -625 

— 17 

7 

23 

is 

78 

"so"" 

11 

31 

■■•■[■■ 
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6 

■■'7 

49 
4 

1215 

"12  ie 

■'1215 

9 

11 

53 

—19 

11 

81 

3 

lol... 

..1      3 



15 

7 

20 

;::• 

5 

82 

0-6 

!()714  190 

5850 

2  848 

2  925 

103 

11 

58 

45 

68 

15 

73 

23 

173 

19 

.54 

—58 

102 

23 

912 

19   1014 

1 

0  418 

0-219 

0  225 

7 

22 

•    ■• 

8 

2i 

9 

45 

• 

5 

15 

12 

i+18 
23i . . . . 

[-15 

7 

19 

65  14 

*  Moon  crosses  the  equator. 

II  New  moon  (Quebec)  May  lOth,  at  8h.  24m.  p.m. 


[Moon  in  apogee.  May  9th,  at  8h.  Om.  \).m.. 
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APPENDIX  1:J. 

Table  XI. — Tidal  Fluctuations  at  St.  Nicholas  during  the  High  water  seaaoi 
1888,  viz.: — from  quadrature,  Ma)^  2na,  to  quadratui-e,  June  ]st. 


Direct  Results  of  Tidal  Observations,   &c. 


C  be 


^m 


High 
and  low 
waters  ob- 
served 
each  civil 
day. 


Time, 

Eastern 

Standard. 


^May  4 


lO 


11 


1» 


13 


14 


15 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


H.W 
L.W. 
H.W 
L.W. 
H.W 
L.W. 
H.W 
L.W. 
H.W 
L.W 
H.W 
L.W. 
H.W 
L.W. 
H.W 

9  L.W. 

9  H.W 

9l.w. 

9:h.w 

do  10|l.w. 
do  10  H.W 
do  10  L.W. 
do  10  H .  w 
dolllL.w. 
do  11  |h  .  w 
do  11  L.W. 
do  11  H.W 
do  12  L.W. 


L.  W, 


A.M. 

or 

P.M. 


50 


A.M.  I 
A.M.  j 
P.M. 

P.M.  j 
A.M.! 

A.M.: 

P.M. 
P.M.I 
A.  M. 
P.M. 
P.  M.  I 
A.  M.  I 
A.M.! 
P.M.  I 
P.M. 
10 1  A.  M.I 

0|a.m.| 
451P.M. 
30;p.m.  I 

45 1  A.M.! 

40  A.M. 

15  P.M. 

OiP.M.  i 

10  a.m. 

OiA.M. 
0  P.M. 

40  P.M. 

50iA.M. 


51  0 

'455 

"4[56 

"450 

4:45 
4  55 
4'45 
'4I56 
'440 


50 


30 


20 


15 


20 


35 


fi  9. 


13:  0 


12:15 


12  40 


12  20 


12 


12 


Min 


+  25 


+  10 


+  5 


1215 


12,25 


10 


20,  12110 


45    12 


15!  12 


351  12 


10 


20 


lOj  12   0 
0  "12:40 


10|  12   0 


10 


20 


10 


Min 


33 
CO 


fl     05 


Feet. 


20     2-8392 


26 


13-6092 

3-6892 
14-9392 

3-2192 
14-4892 

3-3092 
14-5592 

2-6792 
14-7792 

2-4692 
15-0992 

2-8392 
15-5192 

2-4592 
14-8892 

2-6392 
15-9892 
"2-4492 
15-3992 

3-0892 
17-2292 

3-6392 
16-8192 

4-1692 
18-2892 

3-8892 
16-2192 


Feet. 


3-9192 


10-7700 


11-2500 


11-2700 


P^ 


Feet. 


0 

1 

T3 

g 

i 

0 

^ 

rlH 

b 
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N.B.— Maxima  in  whole  lunar  month  indicated  by- a  star,  thus  :  *  and  minima  by  a  circle,  thus :' 
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jiBLE  XI. — Tidal   Fluctuations  at  St.  Nicholas  durinj;  the  Hi^^h  water  Hcason  of 
1888,  viz. : — from  quadrature,  May  'ind,  to  qiiadratuie,  June  Int. 

RBCT  Rk-sl-li's  of  Tidal  Observations— 
{Continued). 

RESiri/r  BASED  ON  DATA  FROM 
NAUTICAL  ALMANAC     , 
]         AND  "L'ANNUAIRE  DES  MAREES." 
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tLongitude,  St.  Nicholas  gauge  =  7r  23",  4h.  45m.  32s. -=0 ■  1983  of  a  day  west  of  Greenwich. 
*Moon  crosses  the  equator.     §  Moon  in   apogee,  May  9th  =  at  8h.  Om.  p.m.     T  New  moon  (Quebec)  at 
In.  24m.  p.m. 
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Table  XI. — Tidal  Fluctuations  at  St.  Nicholas  durinijj  the  High  water  season 
1888,  viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  let. 
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N.B.— Maxima  in  whole  hmar  month  indicated  by  a  star  thus  :  *  and  minima  by  a  circle  thus  : 

t  Moon's  N.  declination  a  niaximun). 

t  Moon's  first  (juarter  (Quebec;)  May  18th,  from  6h.  5m.  p.m. 


300 


[1891] 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  13. 

Table  XT. — Tidal  Fluctuations  at  St.  Nicholas  dui-ing  the  lUi^h  water  season   of 
1888,  viz.: — fVom  quadrature,  May  2nd,  to  quadrature,  .June  Ist. 
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NAUTICAL   ALMANAC      , 
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Table  XI. — Tidal  Fluctuations  at  St.  Nicholas  during  the  High  water  season  of  1888,  I 

viz.  : — from  quadrature,  May  2nd,  to  quadrature,  June  1st.                       i 

Direct  Results  of  Tidal  Observations,  &c.                                           H 
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N.B.  — Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus° 
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APPENDIX  i:i 

Table  XT. — Tidal  Fluctuations  at  St.  Nicholas  during  the  High  water  season  of  1888, 
viz.: — Irom  quadrature,  May  2nd,  to  quadrature,  June  1st. 
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APPENDIX  13. 
Table  XI. — Tidal  Fluctuations  at  St.  Nicholas  during  the  Hi^h  water  season  of  1888 
viz.: — from  quadrature,  May  2nd.  to  quadi-aiure,  June  1st. 
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N.IJ.     Maxima  in  whoh-  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus 

tMoon's  S.  declination  a  maximum  =  21°  41'. 

:J:Maxinunii  diurnal  inccnuility  in  high  water  levels  observed  =3  1400  feet. 
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APPP^NDIX  13. 
ABLE  Xr. — Tidal  Fluctuations  at  St.  Nicholas  durin/i;  the  High  water  Heason  of  1888, 
viz.: — from  quadrature  May  2nd,  to  quadiaturo  June  Ist. 
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'        §Moon's  last  quarter  (Quebec)  June  1st,  from  7h.  35m.  a.m. 

Maximum  diurnal  inequality  in  low  water  levels  observed  =  1- 370  feet. 
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Table  XII. — Tidal  Fluctuations  at  Pointe  Phiton  during  the  High  water  season 
1888,  viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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XII. — Tidal  Fluctuations  at  Pointe  Platon  during  the  High  water  season  of 
1888,  viz. : — from  quadrature,  May  2nd,  to  quadrature,  Juno  1st. 

DiBBCT  Results  of  Tidal  Obskkvations  — 
{Continued). 

RESULTS   BASED  OX  DATA   FROM 

NAUTICAL    ALMANAC    , 
AND   "L'ANNUAIRE  DES  MAREES." 
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Table  XII. — Tidal  FlnctUHtionB  at  Pointe  Platoii  during  the  High  water  season 
1888,  viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 


Direct  Results  of  Tidal  Observations,  &c. 
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APPENDIX  13. 

Ible  Xn. — Tidal  Fluctuations  at  Pointe  Platoii  during  the  High  water  season  of 
1888,  viz.: — from  quadrature,  May  2nd,  to  quadrature,  June  l«t. 
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Table  XII. — Tidal  Fluctuations  at  Pointe  Platon  during  the  High  water  season  ( 

1888,  viz.,  from  quadrature  May  2nd,  to  quadrature  June  1st. 
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Table  XLI. — Tide  Fluctuatians  at  Pointe  Platori  during  the  High  water  season  of 

1888,  viz.,  from  quadrature  May  2nd,  to  quadrature  June  1st. 
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Table  XIII. — Tidal  Fluctuations  at  (rrondines  during  the  High  water  season  of  1^ 
viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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Table  XIII. — Tidal  Fluctuations  at  Grondines  during  the  High  water  season  of  188J 
viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 
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■4-0886 

18-8565 

4-3098  ■ 

30  p.m. 

8 

57 

12 

29 

1 

do  22 
do  23 

H.W 
L.W. 

6 
2 

2  p.m. 
45  a.m. 

3  32 

—  5 

33 
41 

20  3554 
16-2974 

4  0080 

"4-0586 

18-4778 

■  4  73i3  " 

8 

43 

12 

16 

«6 

do  23 
do  23 

H.W 
L.  W. 

1 

18a.m. 
27  p.m. 

3  33 

28 
41 

21  4324 
16  3574 

5  1350 

'5-0750 

i8-6936 

9 

9 

12 

34 

5-0828 

1 

do  23 
do  24 

H.W 
L,W. 

6 
3 

.521  p.m. 
331a.m. 

3  25 

^^0 

28 
39 

21  0144 
16-3474 

4-6570 

■4-6676 

18-8935 

■5-4680    ■] 

841 

12 

16 

«7 

do  24 
do  24 

H.W 
L.W. 

7 

:    4 

8'a.m. 
15!  P.M. 

3  35 

32 

.S9 

22-2774 
16-5474 

5-9.300 

■5-7366 

19 -1515 

"5-7666  "i 

9 

7 

12 

30 

do  24 
do  25 

H.W 
L.W. 

7 
4 

38!p.m. 
17 'a.m. 

323 

-16 

27 
36 

21  8524 
16-5174 

5-8050 

■■5-3356 

19-4124 

1.. 

8 

39:  12 

4 

6- 0888 1 

*^H 

do  25 

H.W 

§      7 

42  a.m. 

325 

1 

23 

23 -1874 

6-6700 

19  6119 

.1 

1      i 

do  25 

L.W. 

5 

7 

P.M. 

! 

9 

25    12 

40 

35 

16-6674 

6  5200 

6-2800     Ij 

do  25 
do  2f) 

H.W 
L.  W. 

8 
5 

22 

8 

P.M. 
A.M. 

3 

15 

—  5 

°18 
"32 

22-2974 
16  5174 

5  6300 

■"5-7806 

19  7075 

■6-2800  ■" 

8 

46 

12 

5 

$S0 

1 

do  26 
do  26 

H.W 
L.W. 

8 
6 

27 
0 

A.M. 
P.M. 

3 

19 

20 
35 

23-5074 
16-6574 

()-9900 

6-8566 

19-7275 

*6-3256" 

9 

33 

12 

46 

do  26 

H.W. 

9 

13 

P.M. 

3 

13 

-  5 

21 

22  1574 

5  5000 

*20  0256 

1 

M.W. 

90    () 

+  28 

417 

297-9446 

' 

Totals  14  t 

des 

48 

59  1 9h  47 

174 

46 

66-9010 

()5  4010  5*65  •  0043 

67  7385  1(1 

L.W. 

77 

7 

+  24 

-31 

636 

231  0436 

101    7 

" 

14  n.w. 

H-  9|     30 

21-2818 

Means     do 

3 

30     8  .^9 

1? 

9,9 

4-7787 

4-6715 

18-9289 

4  8.386: 

14  L.W. 

-  8;     45 

16  5031 

1 

I 

N.B.-Maxi 

ma  in  whole  lunar  month  indicated  by  a  s 

tar,  thu.s  :  *  and  minima  by  a  circle 

,  thus :  ^ 

t  Moon  aftci 

croHsiiig  the  ecjnator. 

X  Mo<in  in  |K 

riKc-,  May  24tli,  at  2.0  p.m. 

15  l''ull  niiton 

<^i«-h('c),  May  25th,  at  8.40  a.m. 

820 
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APPENDIX  v.). 

Table  XIII. — Tidal    FluctiiatioM8  at  Gi-oiulines  during-  ihc  High  watei-  seaHon  of 
1888,  viz. : — fiom  quadrature,  May  2nd,  to  quadrature,  June  lat. 

n,.....n   Pu^vrrn..  nr                                  RESULTS  BASED  ON   DATA  FROM 
Di  KK(  r  Results  ok                                             xt  a  i  ttt  pat    a  r  \r  a  at  a  (^ 
T„..u.Ob»kkva™n.s-(Co„(/„„«/).                   a^,i,  ..i:.lk-NUAlkE  Dra  MAREK8." 

2 

il 

bD<X> 

•r  s 

Diurnal    Inequalities. 

1 

1 

1 

i 

1 
5 

-C 

a 
1 

1 

Eastern      standard 
civil  times  of  me- 
ridian      passages 

Eastern  standard  civil  times  of 
high  water  at  Quebec,  based 
on  Brest  times  :     (No.  2.) 

1) 

1 

1 
M 
1 

f 

tic 
B 

1_ 

Min 

+  22 

4 

> 
1 

.'2 
[^ 

'S 

General  coefficients  of  semi-amplitudes 
from  "1' Annual  re  des  Marees, '' cor- 
responding to  observed  tivles  a.«simi- 
ed  to  be  48  hours  old. 

1 
1 

-2           X 

1:1 

X          -is 
c          c 

>— (            1— I 

> 

J 

h-t 

ceding, 
high  \ 
corrt 
ages 
of  the 

a.  cc 

-•      obse 
waters, 
i  s  p  0  n  ( 
and    pY 
moon. 

^i 
.3| 

rved 
with 
ling 
ases 

be -2 

<  ^ 

■j: 

! 
Feet.    Feet.    Feet. 

Feet. 

H. 

M. 

H. 

M.    Ih. 

1 

M. 

H. 

M.    H. 

M. 

H. 

M. 

..'... 

t 

'^7 

•1800 

■0(5.S7 

..      .  _ 

«'28 
I5*ii 
m'22 

■■5  09 

14,  is 

26/ 18 
38|'i8 

26  14 

1 

28 '26 
46  "36 
39  35 
47 '41 
r.2  "4? 

•9400 

-0475 

12 

38 

•2600 

8 
"8 

29 
34 

;;;; 

6 

56 

7 

"2i 

"9-6 

2 

55 

.... 

7 

"8 

59 
14 

46 

'48" 

•6466  

....   !     1800 
^•0100    .... 

0100 

•5080  

0500 

■1300  

...      0400 
•0300  .... 
0500 

•2188;     0023 
•0i85  '-2272 

1270 '-3140 

1 

'•6698  "'2295 

'•1208    -3318 

-21571     42i5 

-2605'    -3510 

! 

•2580j   -3257 
•26691    -3526 

T? 

40 
39 

+  29 

3 

35 

"12 

8 

49 

7 

47 

16  •  6 

.... 

4 
•■•■4 

14 

.... 

8 

27 

51 

12 

37 
34 
31 

28 

8 

4? 

S 

13 

51 

+  21 

. . . 
8 

38 

ae 

....1. 

12 
'12 

8 
"8 

54 
57 

....|  8 

39 

'9 

"5 

ii  6 

5 

25 

+  9 

8 

46 

62 

556  . . . 

8 

51 

69 

1  0770 
'■4l80 

•6660 

■  - :  -  j  -  - 

12 

8 

46 

....'  9 

32 

6  24 

1 . . 

8 

52 

76 

' 

12  6 

. . . . 

12  26 

.   .    1     0100 
1  2630      . 

!     2000 
•4250  ... 
...     1     0300 

1-3350 

1500 

-8900    .     . 

!     1500 

1-2100    .... 

1400 

1-3500    ... 
1 

8  52 
"8:40 

! 

' 

10 

0 

6  50  .... . 

+  ^^1 

8 

50 

83 

2 

6 

12  25 

10 

28 

715 

8 

47 

89 



13  6 

©■ 

14-6 

. . . . 

1224 

t 

i 

''i995 

•2788 

8 

41 

5 

10 

57 

739.:.!.. 
. . '  12  24 

~^2 

» 

42 

95 

8 
"8 

16 
26 

"3 
*10 

11 

26 

8 
'      "8 

3 

27 

. .  .|. . 

' 

37 

100 

0956 

' -6200 

•1912 
-6560 

12  24 

11 

56 

12 

23 

-  3 

8 

31 

104 

8 

1 

10!.. 

26 

8 
"9 

50 

8  24 

106 

2981      0450 

15  6 

i3 

12 

23 

8 

16 

57 

-  3 

8 

16 

•107 

i 

1 

1 1  XV 
29:  24 

i 

9  62601  5100 

1 
1            1 

:    6876'     1079 

i 

2  1669 
-1548 

3  1675 
-2263 

120 

8 

23 
36 

....67 

j 

....    9 

14 
36 

70 
10 

29 
4 

.... 

' 

89  37 
+  168   0 
=257  37 

18  24 

174 
12 

56 
30 

+  60 
—  "8 
+  15 
"'3 

119 
8 

54 
34 

1092 
7800 
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APPENDIX  13. 
Table  XIII. — Tidal  Fluctuations  at  Grondines  during  the  High  water  season  of  18^, 
viz.,  from  quadrature,  May  2nd,  to  quadratui'e,  June  Ist. 


Direct  Results  of  Tidal  Observations,  &c. 


=-6 

High 
and  low 

G'Z 

t^ 

waters  ob- 

S-5? 

served 

«5ii-5 

each  civil 

S 

day. 

-i^tj 

1? 

&3i 

PT 

«  n1 

Co: 

Time, 
Eastern 
Standard. 


lVIay20H.wj     9 


2 


30 


!     I 

31    I 

■J 


i    I 

133 

u 


3.1 


3G 


do  27  L. 
do  27|h 
do  27  L. 
do  27  H 
do  28  L. 
do  28!H 
do  28!l. 
do  28|h 
do  29 1 L. 
do  29|h 
do  29  !l. 
do  29 
do  30 
do  30 
do  30  ;l. 
do  31!h 

L. 
H 
L. 
H 


■  •  I  •  •  ■ 

w.  I  5 
.w!  9 
w.l  6 
.wiflO 


do  »1 

do  .SI 

do  31 

Tune  1 

do 

do 

do 

do 

do 

do 

do 

do 


IL. 
IH 
1*L. 

2h 
2l. 
2h 
3l. 
3h 


I      ^June3L.w. 

I 


I      7 


A.M 

or 

P.M. 


13;  P.M. 


54  a.m. 

12  A.M, 

48|p.M. 
2p.m, 

33  A.  M, 

.58  A.M, 

43:  P.M. 
58 1  P.M. 

23  [A.M, 
53IA.M, 


40 
11|52 

822 
11152 

9|30 
12153 

9  15 
12152 
10122 

1153 
§10   7 

150 
11 120 

2i58 
1130 

3  2 
1217 

4 


H.w. 

Total. ■<  14  tides.. 
r..  vv. 

14  H.w. 
M«'ans       do 

15  L.W. 
(Jrd.  totals  H.w. 

57  tides 

57  L.  w. 

<  1)<I.  means  do 

57  L.W. 


P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
A.M, 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M, 
A.M, 
P.M. 
A.M, 
A.M, 


P.M, 


H.    M 


3 
3 
3 
°  3 
3 
3 

3 
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14.. 


1  *c 


3  31 
3|43 

3i38 


22  11 
30  13 
14 
30 


o  • 

o 

§.s 


Min.  Min 


37 
27 

36 

27 

I     26 
I     40 


Feet. 


22  1574 


to 

i 


Feet. 


•3100 


16-5174 

23-8274 

16-65741 

21-6024      4-9450 

16-3374' 

23- 3074 i     6-9700 

16-4074 

20-91241     4-5050 

161674 

22-74741  6-5800 
42  16-1674 
30  20-3274 
45  15-8774 


10 


11!57 

i3  " 


+   22 


*  +  29 


26  21-5624 
44!  15-6374 
291  19-4574 
44  15-3574 
28 1  20-5744 

42  15-2174 
44  18-9.574 
44!  15-1874 
30    20 -.5044 

43  15-2574 
34  18-9174 
51  14  9474 
87  18-8074 
55 i  14  4.574 
371  18-1174 
,531 

.  ..!  14  4174 


4  1600 

5-6856 
'3-8200 

5 -2! 70 
■3-7406 
'5-3170 

3-6666 
'3-8600 

3-6666 


Feet. 


5-6400 
*7-1706 
'5-2650 

6 "9060 
'4-7450 
"6-5866 
'4-4506 

5-9256 
'4-1006 

5-3576 
'3-7700 
'5-2476 
'3-9700 

4-3500 
'3-7000 


Hz 


S'3 

u 


Feet.    I   Feet. 


19-7206|    6- 
'i  .  .  .  . 


19-5412  6 -0875 
19  3275 1  5  9i00 
19- i287r  5-682. 


18-9256! 

1 
18-6318 

1 

5-5163 

■5-2188 


18-2424| 

1 

4-9700 

17-8802 

4-7653 

17-5892 

4-6035 

17-4755 

4  5460, 

17- 4717 j 

4-49851 

1 

17  1946  4  1843! 


16-6825 
16-4212 


3  7600 
3  9()75 


29 


134 


42 


187 


83 


33.503 
3; 


81.59 
8  707 


-     4 

+   14 

12|29 

_|     l-_4 
194 


429 


\.  li. — Maxima  in  wliolt 


3 

hiiiiir  11101 


39 


.501  12125 


- 156 
+  14 


10 


(;52 
31 

"43 
1807 


2,587 
32 


45 


289  6226 


220-1936 
20-6873 


15-7281 
]  162-7870 


69-4290 
4-9.592 


(7-1690 


254-2327 


5  1446!  18- 1595 


891  2618 
20-3998 


271 -.5242 
4  7636 


270-4.542 


4  7449 


1027-7345 


18  0304 


69-9765,1 
4  9983 
270-9142 

4-7528 


:v22 


15-63621 

indicated  by  a  star,  thus  :  *  and  minima  by  a  circle,  thus  : 
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APPENDIX  13. 
\BLE  XIlI.^Tidjil  Fluctations  at  (Ti-ondinos  during  the  Hii^h  water  season  of  1888, 
viz.,  from  quadrature,  May  2nd,  to  quadi-ature.  June  let. 


•iRRCT  Kesi-lts  of  Tn)AL  Ohskhvations. 
Continual. 


Diiniiul  Tne(iualities. 


a'    I         > 
1  -S 


iMin 


Feet. 


1-6700 
2-2256 
1-7656 
2-3956 
i-8356 


*2-4200 


1  2350 

u\ 

..i  21050 


.  62 

1  ii76 

.  62 

1-6170 

.  64 

i-5470 

71 

1-5870 

'14 

-iioo 

-6900 
■4666 


Feet. 


1400 
■i400 


-3200 

■6760 
•2400 


•0000 
•2900 
•2460 


2-800 

•i466 


-0300 

•6706 


-3100 
•4900 
•6460 


Feet. 


3050 
•1794 


Feet. 


•0587 
•1788 


'  -2137 

'"•1775 

1988 

-2275 

-2031 

1662 

•2938 

2975 

-3894 

-2488 

■3622 
•29I6 

-2047 
•1618 

1137 

-0.575 

•0038 

-0475 

•2771 
■  -5121 
'  ■2613 

-3142 
*  -4243 

•2075 

44 


4 
7i30 


81  0 

I 

'727 


■  o 
o 


RESULTS  l^ASFI)  ON  DATA  FROM 
NAUTICAL  ALMANAC     . 
AND  "L'ANNUAIRE  DES  MAREES. 


P^astern  standard'  'o'^ 
civil  times  of  me-  £  ^"^ 
ridian  passages!  S-^,^*^. 
immediately  pre-i  '^  gj^ 
ceding  observed}  ^'^^ 
high  waters,  with  'S  s 
CO  r  responding]  '^'^23 
ages  and  phrases  I  ^  =*  S 
of  the  moon.  1  c  ci3  •^ 
il^- 

S  tx  - 


^  g 


128 


28 


26 


21 


5|12 


5  59 


6l44 


H 


158 


2;. 58 


54 


47 


16-6 


17-6 


18-6 


19-6 


120-6 


36 


9  37 


10    0 


10,24 
10148 


11 1 11 
11 134 


1158 
I224 


12  50 


11< 


M.  Min. 


i  tf. 


-  OX) 


■^^X 


11 


«  a; 

O   u 


8    9 

8;'2 

7  56 

3     756 

!  "745 

3  '746 

;i  "737 


30 


106 
1641 

i6r*3i 


96  i 


12i26! 


J+     2     7  37 


91 1  3'^ 

85  i 
3 

'79*33 
72  h 


121 -6 


22 


22-6 
23-6 


301. 

32l!  .  . .  .  i , 
..1+   17; 


12J26 

l2J27| i... 

..!:  1+   7j   7 

\"7 

L.^i" 

i     8,10 

+  16     8  20 


l..i II 

7!38l       66    34 


60  !i 

5 
"551*35 

51 'J 


481   36 

i 


46 


856 

til 


22-7180 
1-5145 


2-8000 
-1867 


3-6044 
-2575 


2  7725 
■1980 


?9 

38 

32 

40 

112  28 

+  60,  0 

=  172 

28 

4 

14 

4 

40 

12 

19 

+  36: 


186 


1060 


411 Ill0;10 

.  . '  -     9i        I 
I     i+     91       I     ! 
12|27|.-    ..      7  52|75-71 

-    3      : 


iV2436 


64  2204 


42;  11267 


-5100 
•1698 


10-6680 
■1905 


10  5401 

•1882 


48212 
28 


192  50 

I 
6;53 


29618 
10113 


70410 
12  21 


178 


-164 
+  14 


—  10 


479 


4071 
71-42 


tMoon's  S.  declination  a  maximum  =  21°  41\     ^Maximum  diurnal  inequality  observed  in  high  water 
■U=1'318.     §Moon's  last  quarter  (Quebec),  June  1st,  from  7h.  35m.  a.m. 
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APPENDIX  13. 

Table  XIV. — Tidal  Fluctuations  at  St.  Jean  des  Chaillons  duriii.2:  Hi^h  water  seasj 

of  1888, 

viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 

DiKECT  Rehulth  of  Tidal  Observations,  &c. 

;^    1    ^ 

1    If 

1 

1 

t£ 

a 

CD 

a 

T3 
5 

1 

numbers, 
des. 

^ 

t; 

+ 

-4J 

11           ■     1 

t  ^ 

r.    ]" 

High 
and  low 

waters  ob- 
sei  ved 

each  civil 

Time, 
Eastern 

i 

1 

H    i       .      1 

1! 

"tt 

C       be 

Standard. 

0 

0 

1 

J  .1  f 
a*    1 

•3° 

0 

i.s 

5  0 

0) 

"0 

E  3 

7i    \ 
3 

^    '^ 

day. 

^ 

§2      1 

^'^ 

ii 

i 

^-a 

l-^ 

ns 

C 

Q 

H^    i  (u  a 

w 

p^ 

Pi 

§ 

g 

M 

H. 

M 

A.M. 

or 

H. 

M. 

H. 

M. 

H. 

M. 

Min. 

Min 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Min  I  a 

z    ^ 

15 

P.M. 
A.M. 

-- 

9 

3 

12 

55 

May  5 

L.  W. 

t    1 

70 

46  45 

1 

do    5 
do    5 

H.w. 
L,W. 

5 

A   M 

3  5^ 

■+io 

50 
64 

18.54 
16  24 

209 

"'2-30 

17-61 

'2-53  .'..'.\s 

l|27!p.M. 

8 

20 

12 

5 

u 

do    5 
do    6 

H.W. 
L.W. 

5112p.m. 
2122  a.m. 

3 

45 

40 

52 

19  20 

16-27 

2-96 

"2-93 

17-60 

2-68....    0 

.     ...'      2J.. 

9 

12 

12 

531 

do    6 

H.W, 

6i  5  a.m. 

3 

43 

..i*+25i     50 

18-78 

2-51 

17-54 

2  66 

..  i  1 

1 

do    G 

L.W. 

2!44|p.M. 

8 

39 

12 

22 

..  ..     54 

16  15 

!     2-63 

°     Oj.. 

10 

-1 

do    0 
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vBLE  XIV. — Tidal  Fluctuations  at  St.  Jean  des  Chaillons  during  the  High  water 
season  of  1888,  viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 
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ABLE  XIV. — Tidal  Fluctuations  at  St.  Joan  des  Chaillons  during  the  High  water 
season  of  1888,  viz.  : — from  quadrature,  May  2nd,  to  quadi-aturo,  June  let. 
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Table  XIV. — Tidal  Fluctuations  at  St.  Jean  des  Chaillons  during  the  High  wat 
season  of  1888,  viz.: — from  quadrature  of  May  2nd  to  quadrature  of  Jane  Ist. 
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N.B.  -  Maxima  in  whole  lunar  month  indicated  by  a  star,  thu.s :  *  and  minima  by  a  circle,  thus ; 
+  Monn's  S.  declination  a  maximum  =  21"  41'. 

[1891] 


55  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPKNDIX  U. 

'lABLB  XIV, — Tidal  Fluctiuilioim  at  St.  Joan  des  Cliaillons  tluriii^  the  Hii^'h   water 
season  of  1888,  viz.,  fVorn  quadrature  May  2iid,  to  quadratui-e  Juno  1st. 


DiHKCT  RKsi:i/rs  ok 
I'lDAi.  OnsRHVATiONs— (Continued.) 


Diurnal  inequalities. 


•6 

1 

1 
% 

a 

> 

1 

S 
1— 1 

S 

.lin 

Feet. 

Feet. 

Feet. 

1 

Feet. 


1  50 

48 

..      192 

48 

..      144 


1-95 


55.. 
55 
55 
55 


1-39 
1-89 
'■85 
i'68 
•80 

i'so 
i'22 

1-22 
•15 
54 
•24 


16 
•12 
•29 
•09 
•20 
•04 
■28 
•23 
•31 

ill 
■07 
•02 
•31 
•39 
■09 


02!  ^  00 


■16 

•i7 
•iz 

•18 
•28 
•35 
•36 
•27 

i2 

•62 

•25 
•55 

•12 


814!  18  09  2  71  3  02 


58  1-20 


18    22 


■14 

"15 

"•2i 

"'•i5 

•22 
"•21 

■ie 

•34 

""•is 

"'■98 

i'i7 
•iz 
■61 


KKSlI/rs  i'.ASKI)  ON   DATA    FI{()M 
NAI'TICAL  ALMANAC     , 
AND  "I/ANNI'AIRK  DKS  MARKES. 


10       3 

5 
27,  7 
1  2 
57  8 
..  5 
26  15 
1 
1 


n.Fi 


00 


8  28 


7156 
8  35 


406117 


■29     8 


56 


25 


10 


Eastern  standard 
civil  times  of  me- 
ridian passages  im- 
mediately jjreced- 
ing  observed  iiigh 
waters,  with  cor- 
resjjonding  ages 
and  phases  of  the 
moon. 


^  0; 
2<  tiC 


1-5  c?     < 


128 


.16-6 
59 


■m 


LO 


10    25 

..I... 


29 ! . .   .       10 

176 
2  58...        11 

.i..!.. 


327....! 

..  ..|  ...I..  18^6 
..I..  3'54.... 
,. I. .1.. ..!..!.... 


421 


!l9-6 


4  47' 


12 


644 


5  36 


6  22 


206 


216 


22  6 
23- 6 


23 


H.  M.i  Min. 


I—      3 


1224; 
i2|23 
12;24 
i2  24 
1223 
i2  23 
12  24 
i2  26 
12  26 


3     8 


15 

, .    12  27 

42' ...!..!  + 
. .  I  12  30; .  . 
12 


J  12 


44 


I  12 


12 


32 


17 


50 


.  ...!  12  29 


10 


X  «  a,    . 
s  5  ^  = 

'!«   -   c   C 


45 


106 

io-i' 
ioi" 

'96 " 

"91' 

"85" 
■79" 
'72" 
'66' 

"eo" 
"55" 
'51' 

48" 
46" 


la 


be  ?> 

j  g    O) 


30 


31 


3d 


33 


34 


35 


36 


29 


40 


14' 


32!41 

i 

4140 


106    28186 
+  72     0' 
=  178    18! 


12 


44!  12 

I 


+     36 


41 


271 


115  5; 


817 

I 


1060 


r5  71 


!267 


51-73     919   1021'  1197 


40j      -91         16         18         21 


506 


53 


193 
6 


li  296 


51 


12 


55 


46 


-h  178'  I 

42 !502  33     4071 

164|       I 
14        I 
25    ....        8149    71^42 
I-    10!       I 


+  Maximum  diurnal  inequality  in  high  water  levels  observed  =  1  93  ft. 
§  Moon's  last  quarter  (Quebec)  June  1st,  from'  7h.  58m.  a.m. 

[1891] 


331 


55  Victoria. 

Sessional 

Papers  (No. 

8.)_ 

A.  1892 

APPENDIX  13. 

Table  XY. — Tidal  Fluctuations  at  Batiscan  during  the  High  wate 

r  season  of  1888, 

viz. : 

— from  quadrature,  May  2nd,  to  quadrature,  June 

1st. 

1 

Di 

RECT  Results  of  Tidal  Observations,  &c. 

^ 

1 

no 

a 

1    1  ! 

ffi 

-u 

rjl 

73 
0 

f 

^ 

+ 

fl 

S  m 

-2 

High 

and  low 

waters  ob- 

Time, 

Eastern 

Standard. 

.£ 

i 

1 
'-5 

bo 

ll' 

0 

II 

u  2     1 

.11 

X 

6 
1 

served 

each  civil 

day. 

O 

a 
o 

'i 

t«    1 

o 

•s 
1 

1^- 

2'^ 
si 

^^ 

3 

?.5 

.s 

s^ 

%B 

c3 

|-^ 

1-^ 

'C 

5    . 

Q 

Q 

^ 

Ph 

Q 

W^ 

P^ 

^ 

^ 

% 

Min. 



Min 

Feet. 

Feet. 

Mi 

H 

M. 

A.  M. 

or 

H. 

M. 

H. 

M. 

H. 

M. 

Feet. 

Feet. 

Feet. 

Om 
i 

29 

P.M. 
A.M. 

— 

— 

8 

52 

12 

54 

81 

19-8175 

May  5 

L.W. 

a 

2 

1 

May  5 

do    5 

H.W 
L.W. 

b 
e 

G 

31 
34 

A.M. 
P.M. 

4 

2 

+  i8|     97 
j     68 

20-5585 
19-6475 

7410 

'  9ii6 

20-2393 

10135 

8 

3 

^?. 

14 

1 

9 

do    5 

H.W 

d 

6 

45 

P.M. 

4 

n 

107 

20-8885 

1-2410 

20-2151 

1  10701. 

t 

do    6 

L.W. 

e 

3 

21 

A.M. 

8 

36 

13 

8 

77 

19-6755 

1-2130 

1    •' 

do    6 
do    () 
do    6 

do    7 

H.W 
L.W. 
H.W 
L.W. 

f 
g 
h 

7 153 

A.M. 
P.M. 
P.M. 
A.M. 

4 
3 

32 

58 

+  17!  122 
75 

20 -7385 
19-5485 
20-5095 
19-4685 

10630 
'"•9610 

"i-iooo 

1-0410 

20  1654 

1- 10681  ..! 

3 

7 
4 

54 
52 
18 

8 

1 

11 

59 

.S 

100 
95 

20 -0364 



10558 

1 

826 

12 

37 

do    7 
do    7 

H.W 

L.W. 

J 
k 

8 
4 

29 
33 

A.M. 
P.M. 

4 

11 

4-   161  107 

i*145 

20-4995 

''19-4685 

1  0310 

"i-osio 

''20-0063 

1-0755 



'l 

8 

4 

12 

29 

11 

do    7 

H.W 

I 

8!58 

P.M. 

4 

25 

106 

20-6285 

11600 

20  0848 

11525 

j 

do    8 
do    3 
do    8 

L.W. 
H.W 

m 

n 

5|  1 
841 

5'27 

A.M. 

A.M. 
P.M. 

3 

40 

8 

3 

11 

43 

-'26 

75 

84 
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41 

la 
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do    8 
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H.WJJO 
L.W.|9 

922 

5|%5 

P.M. 
A.M. 

3 

55 

77 
60 

20-7785 
19-7075 

1  1410 

"i-07i6 

20-2911 

i-2376 

8 

3 

11 

55 
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do    9 
do    9 

H.wr 

L.W.  S 

917 
5155 

A.M. 
P.M. 

3 

52 

—  21 
. . . 

86 
63 

21 -1935 
19-8755 

1-4860 

'i-3186 

20-4353 

1-2885 

8 

38 

12 

34 

13 

t 

f 

do    9 
do  10 
do  10 
do  10 

H.W  « 

L.w.jte 

H.Wf 
L.W.  W 

9  51 
5158 
9  31 

P.M. 
A  M 

3 

56 

95 

^28 
77 
71 

21  1545 
20  0255 
21-9585 
20 -3025 

1-2790 
1-9330 

■■11290 

1-6566 

20-6579 
■20 -9645 

1  4148 

"    0 

8 

^ 

11 

40 

--*43 

A.M. 
P.M. 

3 

33 

i-66l0J...! 

8 

54 

12 

27 

1   i 

14^ 

do  10 
doll 

H.WX 
L.W.I?/ 
H.W  2 

L.W.  ac 

9 

58 
16 

P.M. 
A.M. 

3 

33 

82 
62 

21-9985 
20-6085 

1-6960 

1-3966 

21-3185 

I  7260 

8 

18 

11 

51 

1 

doll 
doll 

9 

7 

49  a.m. 

4' P.M. 

3 

'' 

—  121     68 

!     74 

22  7705 
20-9265 

2  1620 

1-8440 

21-6069 

1- 67881... i 

9 

15 

12 

47 

15 

,  doll 

H.W  W>10 

30  P.M. 

3 

32 

80 

22  2455 

1-3190 

21-7701 

1-6482... 

i 

do  12 

L.W.  CC 

() 

.'S4'a  M 

• 

8 

181  11 

50 

60 

1-2800 

20-9655  

H.W. 

123 

33 

+  51 

1288 

296-81001 

Totals  14  tides. 

73 

5 

54 

53 

117 

32 

171 

55 

|l8-5520 

17-4040 

287-9859 

8-3079 

18 

—102 

1109 

278-2580 

14  II. u. 

+  17 

92 

21-2007 

Means    do 

3 

55 

8 

24 

12 

17 

1  3251 

1  2431 

20  5704 

1-3077 

1 

14 

L.W. 

-  26 

74'  19-8756 

N.B.— Maxima  in  whole  lunar  month  indicated  by  a  star,  thus  :  *  and  minima  by  a  circle, 

>i  Lcnigitiuh!,  Jiatisoan,  lirunelhV.s  whai-f     72"  15'     4h.  49ui.  0.s.     0  2007  of  a  day  west  of  (tI 

//  Stiff  \.K.  br(!(!z»'  ;  sky  overcast  ;  appearance  of  rain,     c  Light  N.F.  breeze  ;  rain. 

'/  N.Fi.  brec/.c  ;  rain  continues,     r  Sky  clouded.     /"Fine,  clear  weather. 

;/  Cl(»udy  ;   X.K.  wind,  hardly  i)ercei)tible.     h  Feeble  S.W.  breeze  ;  cloudy. 

/  Finis  l)rigiit,  cool  wcatlier."   ./  (Justs  of  N. K.  wind  ;  fair. 

k  Moon  croHses  thf  e(piator  ;  wind,  N.W.  ;  cool.     I  Fair,     in  Fine,  bright  morning. 

n  Very  light  S.  wind,     o  (Jenthi  S.W.  breeze  ;  tine,  clear  sky  ;  warm. 
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APPENDIX   18. 

Table  XV. — Tidal  Fluctuations  at  Batiscan  dui-ing-  the   Ilii^h  water  soaBon  of  1888, 
viz.: — from  quadrature,  May  2nd,  to  quadrature,  Juno  l8t. 


T 

DiKKCT    RksI  I, 

UAi.  Ohskkvations 

r.s  <n' 

IIIIX 

J). 

Ea 

c 
r 

HFSULTS  BASKI)  OX   DATA  FROM 

NAUTICAL  ALMANAC 

AND  "L'ANNUAIRE  DES  MAREKS." 

^1 

ll 

Diurnal   Inequalities. 

1 

1 

J 
a 

i 

0 

ll 

0 

stern      standard 
Lvil  times  of  me- 
idian        passages 

Eastern  standard  civil  timesof 
high  water  at  Quebec, based 
on  Bre.st  times  :     (No,  2.) 

^"           1 

J2 

1 

General  coefficients  of  semi-aniplitudes 
from  "I'Annuaire  des  Marees,"  cor- 
responding to  observed  tides  assum- 
ed to  be  48  hours  old. 

!? 

1- 

1 

^'  1  ^  \  i 
1    i  '  1 

> 

S-i 

.1 

ceding     observed 
high  waters,  with 
correspond  ing 
ages  and  phases  of 
the  moon. 

1' 

be 

J 

1 
bp 
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bo 

IS 

s 

M 

.5 

c 
1— 1 

S 

^  be 

^1 

'I 

1-^ 
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Feet. 
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H. 

M. 

H. 

M. 

H. 

M. 

CO 

1 

23-3 

H. 

M. 

H. 

M. 
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H. 

M. 
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;« 

35 
25 
22 

43 
43 
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26 

17 
3G 

40 
54 

m 
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'8 
46 
58 
46 
34 
49 
47 

56 
57 

'    9 

f 
^15 

, 

1     1700    ... 

3300  ....     ;     0242 
..    .        0280    .... 
1500                    04<»7 

"  0935 
^^•6062 

10 

50 

7 

41 

5 

44 

n2 

4i 

+  *33 

10 

3        ^^44 

1 

10 

42 

8       3 

•• 

.... 

243 

6 

25 

10 

22 

4,, 

12 
12 

37 
32 

1270 

11 

28 

' 

..i.... 

8|     25 

7 

2 

+  19 

10  37         49 

•2290    . 

0800 

•'OlOO 

1290 
0301 

0510 
•0197 
•0770 
•0500 
•0345 

11 

6 

8!    46 

1 

..|.... 

25-3 

7 

34 

10  48 

53 

12 
12 

27 

25 

''•OOOO 

•1290 (    0785 

08001    ..    . 

2590i !     1095 

0890' 

1090..             OOfiS 

11 

21 

9       8 

8 

1 

+     2 

10 

53 

57 

*11 

30 

9 

28 

263 

8 

26 

10 

58 

61 

12 
12 

2^ 

10 

52 

91     49 

8 

48 

20 

—    8 

*10 

59 

65 

0700 

11 

12 

.... 

10 

10 

27  3 

^J 

8 

10 

58 

69 

•4J50  

1442 
' -2226 

0515 

1263 

■1862 

■ •1256 

12 

12 
12 
12 

18 

18 

0390 

•8040 

•1680 

10 

46 

10     31 

9 

26 

-  14 

10 

55 

72 

1500      .. 
-.3066 

10 

59 

10 

52 

... 

28^3 

9 

44 

16 
17 

--17 

10 
10 

52 
47 

75 

■■■78" 

....        27701.... 
0400 -.^540 

10 

io 
"9 
10 

18 
23 

52 

17 

•■ 

" 

13 

• 
29  3 

.... 

10 

"io 
10 

0 
17 
32 

4 

..  .. 

7 

1    "3060 

•7720 

11 

35 

•• 

10 

42 

80 



•2S84 

•0472 

.    

0306 

' "6626 

^12 
12 

15 

ie 

3180    .    ... 

5250! !     1632 

;    0390  .... 

■8700     ..    .         25.38 

11!     57 

—  19 

10 

35 

81 

5 

19 

•• 

■'i  0-6 

10 

48 

10 

29 

82 

12 

15 

i 

1 

m 

638 
46 

4  6810 
3344 

1  9020 
1359 

2-2506 
•1608 

•8953 
0640 

151 136 

1050 

1 

71 
10 

13 

10 

68 
9 

44I... 

1 

49  ... . 

121 

8 

55 
43 

160 
11 

96 
50 

-r   54 

-■58 
+   18 

-15 

14» 
10 

58 
43 

912 
65  14 

p  S.W.  breeze,  very  feeble  ;  fine,  clear  sky  ;  warm,     q  N.  wind,  very  feeble  ;  fine  weather. 

'•  Light  S.W.  breeze  ;  fine,  clear  weather,     s  Light  S.W.  breeze  ;  fine,  clear  weather  ;  warm. 

t  Light  S.W.  breeze  ;  fine,  clear  weather ;  warm.     Moon  in  apogee,  May  9th,  at  8.0  p.m. 

n  Brisk  X.E.  breeze  ;  sky  overcast,     v  Strong  N.E.  wind  ;  rain,     iv  N.E.  wind  ;  cloudy  ;  fair. 

r  Very  strong  N.E.  breeze  ;  cloudy.     New  moon  (Quebec),  May  10th,  at  8.24  p.m. 

ti  Sky  overcast;  fair;  high  N.E.  wind.     :  Strong  N.E.  breeze;  fine  and  bright. 

'la  Brisk  N.E.  breeze  ;  sky  overcast ;  appearance  of  rain. 

hh  Brisk  N.E.  breeze  ;  fine,  clear  weather,     cc  High  N.E.  wind  ;  rain, 
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APPENDIX  13. 

Ti^BLE  XV. — Tidal  Fluctuations  at  Batiscan  during  the  High  watsr  season  of  1888 
viz. : — from  quadrature.  May  2nd,  to  quadrature,  June  1st. 


Direct  Results  of  Tidal  Observations,  &c. 
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N.B.-  -Maxima  in  whole  lunar 
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indicated  by  a  star,  t 

hus  :  *     Minima  by  a  cir 

cle,  thus  :  " 

t  Moon's  N.  declination  a 

naxim 

um   21"   8'.     Maximiiu 

diurnal    ine(]uality   obs 

erved   in   low  watei 
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ni  6)1.  5m..  i).m. 
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APPKNDJX  13. 

Table  XV. —  Tidal  Fluctuations  at  Batiscnn  during  the  Higli  water  season  of  1888, 
viz.: — from  quadrature,  May  2Md,  to  (|uadrature,  Juno  Int. 


hiKKcT  }vK«ri; 


OK  Tidal  Ohskuvations. 
Continued. 


Dimuiil  Inetjualitie 
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45   107 


Feet. 


Feet. 


Feet. 
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RESULTS  liASED  ON  DATA  FROM  | 

NAUTICAL  ALMANAC      , 
AND  "L'ANNUAIRE  DES  MAREES." 
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civil  times  of 
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the  moon. 
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k«.  High  N.E.  wind  ;  rain-  b.  N.E  breeze  ;  rainy  weather,  c.  Gentle  N.E,  breeze;  rain.  d.  Feeble 
.E.  wind.  c.  N.E.  wind  with  rain.  /.  N.E.  breeze  with  showers  of  rain.  g.  High  N.E.  wind  ;  heavy 
(■ain.  h.  High  N.E.  wind;  sky  overcast.  i.  High  N.E.  wind;  wet  weather,  j.  N.E.  breeze,  accom- 
panied by  rain,  k.  Gentle  S.W.  breeze;  fair.  /.  N.W.  wind  ;  fine.  m.  Light  S.W.  wind;  fine  day. 
j'(.  S.W.  wind  just  perceptible;  fine.  o.  Gentle  N.W.  breeze,  p.  Gentle  N.W.  wind;  clear  bright  sky. 
(/.  Light  N.W.  breeze;   fine  clear  weather,     r.  Fresh  N.W.  breeze;   fine  clear  weather.     .s\  Feeble   S. 


'breeze;  wet  weather.      t.  N.E.  breeze;  showers  of  rain. 
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APPENDIX  18. 

Table  XY. — Tidal  Fluctuations  at  Batiscan  during  the  High  water  season  of  1888, 
viz.: — from  quadrature  of  May  2nd  to  quadrature  of  June  1st. 
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APPENDIX   i:{. 

\i5LE  XV. — Tidal  Fiiictmitions  jit  Biliscjin  (liii'in^  the  Ili^li  water  Heasoii  of  1888, 
viz.: — from  quadrature  of  May  2iid  to  ^luadraiure  of  June  1st. 
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,     N.E.  breeze  ;  fair,     p  N.E.  breeze  :  fair  ;  moon  in  perigee,  May  24th,  at  2  p.m. 
I  q  Gentle  N.E.  breeze ;  fine  and  bright,     r  N.E.  wind  hardly  perceptible  ;  fine  clear  sky. 
}  ^  ^'-E.  wind  hardly  perceptible  ;  fine  clear  sky  ;  full  moon  (Quebec),  May  25th,  at  8.40  a.m. 
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APPENDIX  13. 

Table  XV. — Tidal  Fluctuations  at  Batiscan  during  High  water  season  of  18S8,  viz 
— from  quadrature,  May  2nd,  to  quadratuie,  June  Ist. 
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N.  B.— Maxima  in  whole  lunar  month  indicated  by  a  star,   thus:   *;    and  minima  by  a  circle,  thus :    . 
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\BLE  XY. — Tidal  Fliictiuitioiis  at  Bntiscan  durinii;  the  Hi^h  water  season  of  1888, 
viz.: — from  qiiadratui'e,  May  2ih1,  to  qiiadi-atiiro,  Juno  1st. 
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APPENDIX  13. 

Table  XV. — Tidal  Fluctuations  at  Batiscan  duviug  the  High  water  season  of  18 - 
viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  1st. 
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Table  XYl. — Tidal  Fluctuations  at  Cliaraplain  during  the  High  water  season  oj 
1888,  viz. : — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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["able  XVI. — Tidal  Fluctuations  at  Champlain  duriiig  the  Ilii^h   water  season  of 
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Table  XYI. — Tidal  Fluctuations  at  Champlain  during  the  High  water  season  of  188J 
viz.  : — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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Direct  Results  of  Tidal  Observations,  &c. 
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\  BLE  XVI. — Tidal  Fluctuations  at  Champlain  during  the  High  water  season  of  18S8, 
viz.: — from  quadrature,  May  2nd,  to  quadrature,  June  Ist. 
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Table  XYI. — Tidal  Fluctuations  at  Champlain  during  the  Low  water  season  of  1^ 
viz.: — from  quadrature,  May  2nd,  to  quadj'ature,  June  1st. 


DiEErT  Results  of  Tidal  Observations,  &c. 
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APPENDIX  13. 

BLE  XVT. — Tidal  Fluctuations  at  Champlain  during  tho  Low  water  season  of  1888, 
viz.: — from  quadrature,  May  2n(l,  to  quadratui-e,  June  Ist. 
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Table  XVI. — Tidal  Fluctuations  at  Champlain  during  High  water  season  of  188 
viz.,  from  quadrature  of  May  2nd  to  quadrature  of  June  1st. 


Direct  Results  of  Tidal  Observations,  &c. 

1 

i 

■43 

1 

'is 

Si 

■73 

L. 
«£ 

1. 

. 

^ 

T3 
0 

0 
+ 

bo 

1 . 

12 

8-^ 

t  if. 

^-D 

High 

Time, 

'o 

3 

•^ 

Ft^ 

w.$ 

r^             I                • 

SI 

and  low 

Eastern 

q= 

^ 

^r^ 

0  t» 

^                        ^ 

II 

waters  ob- 
served 
each  civil 
day. 

Standard. 

0 
0 
1 

0 
i 
be 

.2 

_2           rO 

11 

-^H 

;-i 

s 

i^ 

^^ 

J2 

u 

c3 

®'0 

t'V, 

1? 

Q 

ft 

^ 

£ 

ft 

3^ 

p^ 

P^ 

g 

^ 

H, 

M. 

a.m. 
or 

H. 

M. 

H. 

M. 

H. 

M. 

Min. 

Min 

Feet. 

Feet. 

Feet. 

Feet. 

Feet 

C'i 

11 

10 

p.m. 

P.M. 

- 

- 

- 

1 

May  26  h.  w. 

+  10 

.. 

25  17 

...1 

so' 

do    27 
do    27 

L.   w. 
H.  vv. 

7 
10 

30 

50 

a.m. 

A.M. 

"3 

20 

8 

20 

11 

40 

'     80 

40 

24  04 

*25-92 

"*l-88 

1  13 

24-80 

1 

i 

do    27 
do    28 

L.    W. 
H.  W. 

8 
t  12 

23 
15 

P.M. 
A.M. 

"3 

52 

9 

33 

*i3 

25 

.    ...    105 
+     3     30 

24  16 
24-96 

'■■-80 

n-76 

24-71 

1- 

^ 

do    28 

L.    W. 

8 

15 

A.M. 

8 

0 

'^ii 

28 

.    .      90 

23-93 

1  03 

»l] 

do    28 
do    28 

H.   W. 
L.    W. 

11 

:  9 

43  a.m. 
23  p.  M. 

3 

28 

40 
65 

25-69     1-76 
23-98' 

"l-71 

24 -6i 

I'l 

9 

40 

12 

52 

1 

do    29 

H.   W. 

12 
9 

35a.m. 

15  A.M. 

3 

i2 

+   12 

45 
45 

24-731       -75 
23-86..       . 

'"•87 

24-52 

1 

f    do    29  L.  w. 

8 

40 

12 

10 

sa     do   29 

i    do    29 
h.do    30 
f    do    .30 

H.  W. 
L.    W. 
H.  W. 
L.    W. 

12 

10 

1 

10 

45  P.M. 
58  p.m. 
53  a.m. 
35  a.m. 

3 

"2 

30 

55 

44 
75 

80 
55 

25-29 
23-66 
24-38 
23  46 

1-43 

-72 

1-63 
"    "'92 

24-34        1 

*10 

13 

13 

« 

+  i2 

24  12         ll 

8 

42 

11 

54 

.33      do    30 

H.   W. 

1 

47 

P.M. 

3 

12 

65 

24-63 

117 

23-87 

•I 

1    do    30 
J,    do    31 

L.    W. 
H.   W. 

11 
2 

53 
53 

P.M. 
A.M. 

"3 

0 

10 

6 

13 

.... 

' 

'  +  '28 

90 

75 

23-28 
23-80 

■    -52 

1  35 

1 

23-61 

■1    do    31 
34      do    31 

L.    W. 
H.   W. 

11 
3 

5 
5 

A.M. 
P.M. 

"4 

'6 

8 

12 

12 

12 

63 

80 

23  02 
24-00 

■    "-98 

•78 

23-37 

\  June  1 

L.    \V. 

12 

30 

P.M. 

9 

25 

i3 

15 

60 

22-85 

115 

h   do      1 

H.   W.           4 

20 

A.M. 

3 

50 

+     5 

*150 

23-38 

■53 

23-25 

f   do     1 
3.5      do      1 

L.    W. 

H.   VV. 

S  11 
4 

40 
0 

A.M. 
P.M. 

■■■4 

26 

°7 

20 

11 

40 

110 

80 

22-82 
23  93 

"l-ll 

■56 

23-20 

i    do      2 

L.    W. 

1 

40 

A.M. 

9 

40 

12 

38 

70 

22-72 

1-21 

^    do      2 
1    do      2 

H.   W. 
L.    W. 

1  ■    4 
1 

38 
15 

A.M. 
P.M. 

2 

58 

l'' 

100 
90 

23-23 
22-42 

51 

"•81 

22-96 

8 

37 

12 

.30 

30      do      2 

H.   W. 

5 

8 

P.M. 

3 

5.3 

. . 

90 

23-02 

-60 

22-67 

f  do      3 
i  do      3 

L.    W. 

1 

45 

A.M. 

8 

37 

13 

15 

100 

22  25 

-77 

H.  W. 
L.    W. 

6 
2 

23 
13 

A.M. 
P.M. 

*4 

38 

-'-  32 

■ 


60 
95 

22-72 

-47 

"    "-65 

22  47 

:^ 

do      4 

7 

.   .. 

50 

12 

7 

22 -07 

H.  W, 

94115 

1 

~ 

+  110 

979 

339-68 

Totals  14  tides. 

L.    W. 

118 
=142 

20 
20 

+  24 

50 

8    13255 

187 

20 

13  23 

16  33 

332  50 

14* 

-     0 

1193 

326  45 

14   II.  w. 

+   16 

70 

24  26 

Means      do 

3 

35 

8 

52 

12 

29 

—    0 

"79 

'"'23-32 

0-95 

109 

23  75 

1  * 

15   L.   w. 

H.  W.| 

1 

+  237 

3407 

1380-82, 

■"'      .     1 

(Irand   totals   57 

208!  4 

! 

499 

9 

707 

20 

54  17 

54  17 

1353-75 

54' 

tides.       r,.  w. 

-217 

366() 

1325-65 

57  H.  w.j 

+  15 

()0 

24  22 

(Irand  means  do    

57   I,,   w.l 

3 

39 

8^45 

12 

25 

0-95 

0  95 

23  75 

0'! 

—  17 

()4 

23 -2() 

1 

N.B.    Maxima  in  whole  h 

inar  month  indicated  by  a  star,  thu 

s  :  *  and  minima  by  a  c 

•ircle,  thus  :  " 

t  Mcjon  s  S.  d«!clinati()M  a  i 

naxinmm  =  2r'  41'. 

X  Maximiini  diurnal  iiicfni; 

ility  in  hiuli  water  levels  observed  = 

=  0-96  ft. 

1 

348 

[1 

[81 

n] 

1! 

li 

Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  13. 

vHLE  XVI. — Tidal  Fluctuations  at  Champhiin  duriii^^  High  watci-  season  of  1888, 
viz.,  from  quadi-atui'O  of  May  2nd  to  quadrature  of  June  Ist. 
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|;T     on     water     levels,    river     ST.     LAWRENCE,     BETWEEN     QUEBEC,      MONTREAL      AND       ^ 
LACHINE,    BY    R.   STECKEL,    CIVIL    ENGINEER,    24tII    NOVEMBER,     1891. 


EXTRACT  FROM  A   REPORT 

DATED  lOTH  OCTOBER,  1887,  ON 

LDCTUATIONS  IN  THE  LEVEL  OF  LAKE  CHAMPLAIN 


AND    AVERAGE 


HEIGHT  OF  ITS  SURFACE  ABOVE  THE  SEA, 


BY 


ASSISTANT    C.    A.    SCHOTT, 

of  the  United  States  Coast  and  Geodetic  Survey. 
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EXTRACT    FROM    A    REPORT 

DATED  lOth  OCTOBER,  1887,  ON 

FLUCTUATIONS  IN  THE  LEVEL  OF  LAKE  CHAMPLAIl 

AND    AVERAGE 

HEIGHT  OF  ITS  SURFACE  ABOVE  THE  SEA, 

BY 

ASSISTANT    C.    A.    SCHOTT, 

of  the  United  States  Coast  and  Geodetic  Survey. 

THE  ABSOLUTE  HEIGHT  OF  THE  LAKE  ABOVE  THE  OCEAN. 

The  absolute  height  of  Lake  Champlain  when  in  an  average  state,  as  measurei 
by  the  water  gauge  at  Fort  Montgomery  between  1871  and  1882,  may  now  be  closel 
approximated.  The  following  data  are  available  for  this  purpose.  Bench  mark  oi 
grist  mill  at  Greenbush,  opposite  Albany,  N.Y.,  above  half  tide  or  average  level  of  th' 
ocean  4-489  m.  or  14-73  ft. 

This  result  depends  on  tidal  observations  in  New  York  harbor,  made  by  thi 
Coast  Survey  at  Governor's  Island,  between  1852  and  1879  inclusive  (comprising  therefore 
one  and  a  half  revolutions  of  the  moon's  nodes),  and  on  spirit  levelling  along  the  easterij 
side  of  the  Hudson  River  by  J.  B.  Yose  in  1857-8"^  and  resumed  by  O.  H.  Tittraai| 
in  1887. 

This  same  bench  mark  was  the  starting  point  (level)  for  the  determination  of  tlu 
heights  of  the  gi'eat  lakes. — Prof.  Paper's  C.  of  Eng.  No.  24,  p.  608. 

In  1882,  Asst.  Tittman  resumed  the  levelling  operations  for  the  connection  oi 
Alljany  with  the  lake  ;  the  line  started  from  Albany  at  lock  No.  1  of  the  Erie  Canal 
the  height  of  which  he  had  determined  in  1877,  viz.  ;  mitre  sill  at  south-east  gate  ot 
lock  above  mean  sea  level,  1-873  m.  or  6*145  ft.  He  then  followed  the  tow-path  of  the 
Champlain  Canal  to  Whitehall,  N.Y.,  and  thence  carried  the  line  along  the  track  of  thtj 
Dele  ware  and  Hudson  Canal  Co.'s  R.  R.,  as  far  as  Putnam  Station.  There  a  wateij 
gauge  and  mark  was  established  and  connected  with  others  placed  at  Port  Henry,i 
Plattsburg,  Burlington  and  Rouse's  Point.  He  makes  bench  mark  No.  40,  cut  in  the] 
K.  R.  culvet  at  Putnam,  to  be  32-536  m.  above  bench  mark  at  lock  No.  1,  the  absolute! 
height  of  No.  40  is  therefore  30-663  m.  and  the  zero  of  his  water  gauge  30-048  ra.,  the| 
latter  l)eing  0-615  m.  below  this  mark.  Simultaneous  observations  were  made  by  means| 
of  thes(i  gauges  of  the  stage  of  the  lake  surface  for  15  consecutive  days,  4th  to  19tli 
Noveml)er,  at  the  hours  8  a.m.,  noon  and  5  p.m. 

1'he  zero  of  each  gauge  was  referred  to  a  permanent  bench-mark  established  near 
it.      These  gauges  were  each  4  ft.  long  and  graduated  fi-om  top  downward. 

We  have  :  inean  water  level,  4tii  to  18th  November,  1882,  corresponds  to  reading 
0-995  m.  on  the  Putnam  gauge,  this  mean  level  therefore  is  29*053  m.  above  the  ocean 
and  coj-resjtonds  to  the  reading  0-843  m.  of  the  Rouse's  Point  gauge. 

*'riic  ■/^'\■^)  of  j,Mii^'c  iit  (jlovcinor's  Island  was  transferred  to  mark  on  Hudson  River,  foot  of  IHtli  street. 
.New   \'<irl<  (Jitv,  l>v  water  level. 
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'J'liis  [)laces  the   /cro  ot"  tlu'    Ixousc's  Point  ^'au«j;('    29-SlK)  in.    Jihovc    the   ocean,  and 

ice  the  Ron.sf^'s  l^oitU  hmch-nidrk  on    Cliapinan's    block,  noi-tli  side,  is  .■^•(549  m.    al)o^  e 

the    hitter    is    .*i,*V545   m.    or    IIO'OO   iv.vA,  above   tltc    nie<iii    sea   Ifivf.I.       This    mark 

.s  been  pro})osed  for  an  international  bencli-inaik    toi-  the  connection  of  the    Anieiican 

d  Canadian  spirit  levels  in  this  region. 

According  to  Asst.  Tittnian,  the  Chapman  block  bench-mark  is  1 -.'550  m.  above  the 

il  of  the  heel  of  loophole  of  Bastion  A,  Foj-t  Montgomery  which  is  also  known  as  the 

drograj)hic  bench-mark  of  the  foi-t,  and  this  hydrograpliic  mark  is  2*925  m.  above  the 

!*i   Engineer's  bench-mark  which    is  the   level  of   base  course  of  scarp  wall  of  bastion 

(he  lattei-  is  therefore  29-270  m.  above  the  mean  sea  level. 

The  zero  of  the  Engineer's  water  gauge  being  one  and  a  half  foot  below  this  mark 
id  the  avai-age  readings  of  the  water  level  between  1871  and  1882  (mc/«  preceding 
ble)  being  2-64  feet,  we  have,  finally,  the  height  of  the  average  lake  level  above  the 
I'an  sea  level  29-618  m.  or  97-17  ft. 

Pending  spirit  levelling  between  the  Putnam  and  the  Rouse's  Point  marks  and 
rther  observations  of  the  lake  level  for  a  series  of  years,  this  result  may  be  accepted  as 
L^lose  approximation  to  the  true  value.  I  estimate  its  probable  error  or  uncertainty  at 
)out  0..*^  feet  (exclusive  of  uncertainty  due  to  secular  change.) 

We  can  now  also  determine  the  height  above  the  ocean  (meantide)  of  the  level  of 
ference  adopted  on  the  Coast  Survey  charts  of  the  lake  ;  this  level  has  reference  to  a 
lUge  and  mark  at  Plattsburg,  and  computation  shows  that  the  chart  plan  very  nearly 
rresponded  to  the  zero  of  the  Engineers'  gauge  at  Fort  Montgomery  (was  about  0-02 
above  it)  ;  this  plan  of  references  consequently  is  very  nearly  28-93  or  94-6  ft.  above 
16  mean  level  of  the  Atlantic,  and  is  also  0*78  m.  or  2-56  ft.  below  the  average  level 
'the  lake,  period  1871-1882.  ^  ^  ^  ^ 

B.  M.  AT  ROUSE'S  POINT,  N.Y.,  O.  H.  TITTMAN,   1882. 

The  water  gauge  was  nailed  against  the  dock  opposite  Chapman's  block  at  Rouse's 
oint.  The  bench-mark  is  a  cross  and  circle  ©  cut  with  a  chisel  into  the  stone  water 
11  of  Chapman's  block  on  the  north  side  of  the  building  and  about  1 5  ft.  from  the 
orth-east  corner,  as  shown  on  the  sketch  sent  with  the  extract.  This  B.  M.  was 
)nnected  with  the  hydrographic  bench-mark  at  Fort  Montgomery.  The  hydrographic 
ench  is  the  heel  of  the  loop-hole  of  Bastion  A.  The  B.  M.  at  Rouse's  Point  is  3-6487  m. 
bove  zero  of  gauge. 

FORT  MONTGOMERY. 

The  zero  of  water  levels  at  Fort  Montgomery  is  \-f^  ft.  below«top  of  base  course 
f  scarp  wall,  at  the  left  re-entrant  angle  of  Bastion  B.,  at  the  outer  end  of  the  lake 
lostern. 


*This  same  level  is  designated  by  Assistant  Tittman  "  water  sill  level  at  the  fort." 
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UHT     UF     WATER     LEVELS,     RIVER     ST.     LAWRENCE,     BETWEEN     QUEBEC,     MONTREAL     AND 
LACHINE,    BY    R.    SEECKEL,    CIVIL    ENGINEER,    24tH     NOVEMBER,     1881, 


PROGRESS    REPORT, 

R.  STECKEL 


TO 


CHIEF  ENGINEER  OF  PUBLIC  WORKS, 

I  9TH  DECEMBER,  1886, 

'x  PRECISION  LEVELLING  CARRIED  OUT  IN  1885-86,  WITH  A  VIEW  OF  ESTABLISH- 
ING THE  HEIGHTS  OF  THE  FINISHED  COPINGS  OF  THE  GRAVING  DOCK  AT 
ST.  JOSEPH  DE  LEVIS  AND  THE  LOUISE  EMBANKMENT,  AT  QUEBEC, 
ABOVE  THE  ZERO  OF  THE  ORIGINAL  STANDARD  TIDE-GAUGE 
PUT    UP    BY    THE    QUEBEC    HARBOUR    COMMISSIONERS 
AT  POINTE  A  CARCY. 
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GEODETIC  LEVELLING,  RIVER  ST.  LAWRENCE. 


PROGRESS  REPORT.  ^  i 

Department  of  Public  Works,  j 

Ottawa,  9th  December,  1886.       | 

H.  F.  Perley,  Esq.,  Chief  Engineer.  i 

Sir, — To  comply  with  instructions  received  from  you,  I  now  beg  to  submit  the  fo; 
lowing  progress  report  on  the  geodetic  levelling  which  has  been  carried  on  under  ni 
charge  since  1885,  referring  more  particularly  to  the  operations  performed  with  a  vie 
of  establishing  the  actual  heights  of  the  finished  copings  of  the  Levis  Graving  Dock  an| 
Louise  Embankment  at  Quebec,  above  the  0  of  the  original  standard  gauge  of  tl, 
Quebec  Harbour  Commissioners.  ! 

The  gauge  here  referred  to  is  that  put  up  by  Mr.  Simmons,  a  former  engineer  d 
the  Quebec  Harbour  Commissioners,  on  the  south  side  of  their  Pointe  a  Carey  whari 
several  years  previous  to  the  letting  of  the  extensive  harbour  works  now  in  course  d 
construction  at  Quebec  and  Levis.  , 

The  correct  determination  of  the  relative  elevation  of  the  points  mentioned,  oij 
viously  involved  the  connecting  of  a  series  of  levels  taken  on  the  north  shore,  with  anoth(j 
series  run  along  the  south  shore  of  the  St.  Lawrence,  which  river  is  from  f  to  1  mile  wicj 
opposite  the  City  of  Quebec.  This  connection  could  be  effected  :  1°  By  measuring  sirj 
ultaneously,  on  a  calm  day,  the  heights  of  at  least  two  fixed  points  directly  opposite  eacj 
other  on  the  river  shore,  above  the  water  surface  while  quite  smooth  and  in  a  perfe<! 
state  of  equilibrium,  say  at  high  or  low  tide,  or  about  the  time  of  slack  water,  or  e\si\ 
2°  by  sighting  in  very  clear  weather  the  whole  way  across  the  river  to  targets  put  up  cj 
firm  ground  at  suitable  places  near  high  water  mark  ;  care  being  taken  to  place  the  iil 
strument  sufiiciently  high  over  the  water  for  the  line  of  collimation  to  clear  the  densei 
of  the  vapors  which  continually  emanate  therefrom,  and  further,  to  make  the  pointin;: 
only  when  the  portion  of  the  atmosphere  traversed,  would  be  quite  free  of  smoke  fro ; 
steamboat  or  factory  chimneys  or  other  sources.  | 

These  modes  of  carrying  the  levels  across  the  comparatively  wide  estuary  of  the  Sj 
Lawrence,  it  is  easily  seen,  are  bpth  attended  with  difiiculties  and  each  has  its  draA| 
backs.  Having  but  one  geodetic  level  at  my  disposal  in  1885,  I  concluded,  that  o; 
things  considered,  it  would  be  best  to  take  advantage  of  the  complete  covering  of  tl' 
river  surface  in  winter,  by  a  crust  of  ice  several  feet  thick,  over  which,  though  it  be  i; 
cessantly  rising  or  falling  Avith  the  tide,  the  levels  can  be  satisfactorily  carried  from  she. 
to  shore  in  one  sight ;  there  being  in  such  case  no  vapors  to  interfere  with  the  free  pas', 
age  of  the  luminous  rays  through  the  atmosphere,  necessitating  objectionable  correctioi! 
for  excessive  refraction,  etc.  * 

Moreover,  in  order  to  reduce  the  chances  of  making  errors  of  pointing,  etc.,  to  a  mirj 
mum,  I  further  decided,  with  your  approval,  to  effect  the  crossing  on  the  contracted  pai 
.  of  the  St.  Lawrence  tide-way  between  the  mouth  of  the  Chaudi^re  River  and  Cap  Rougj 
some  seven  miles  west  of  the  River  St.  Charles,  where  the  distance  between  the  hifj 
water  marks  on  opposite  shores  is  less  than  one-half  mile,  and  where  the  winter  rod 
kept  open  every  year  across  the  ice,  affords  an  easy  and  rapid  means  of  communicatici 
from  one  shore  to  the  other. 

This  course  necessitated  the  levelling  of  seven  miles  on  the  north  shore  down  to  tl| 
Louise  Dock,  in  a  direction  nearly  parallel  to  that  of  the  projected  continuous  line  to  1| 
run  on  tlic  south  shore  of  the  St.  Lawrence. 
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During  the  last  days  of  March,  1885,  1  made  several  attempts  to  level  westward 
:  the  north  shore  from  a  bench-mark  (1>)  made  at  the  base  of  the  cliff,  near  Cham- 
(.V)ve,  above  Victoria  Cove,  to  another  l)erich  (A)  made  on  the  rock,  near  the 
selected  for  sightin<jf  across  the  ice,  to  the  foot  of  Basile's  Hill.  Owing,  liowever, 
isistent  unfavourable  weather  for  nearly  a  whole  week,  and  the  time  at  my  dis- 
tor  this  work  being  unavoidably  limited,  I  had  to  leave  Quebec  after  having  suc- 
(I  in  completing,  on  the  3rd  April,  only  one  set  of  observations,  viz.,  that  from  the 
to  the  south  side  of  the  tide-way. 

riie  atmosphere  was  quite  clear  and  calm,  while  the  observations  just  referred  to, 
ic  made,  and  the  distance  from  level  on  north  shore  to  rod  on  south  shore  was  mea- 
red  twice  on  the  ice  with  a  correct  tape  line  ;  being  found  to  be  2,852  ft. 
I  As  to  refraction,  I  adopted  the  value  of  the  coefficient  n  given  by  the  celebrated 
jussian  astronomer  Striive,  for  valleys,  viz.,  0*085  ft.  instead  of  that  used  for  general 
'odetic  levelling  purposes  (0'0625  ft.),  so  that  the  correction  applied  for  curvature  and 
ction  to  the  reading  across  the  river  was  calculated  by  the  formula  : — 

'^"^(1  -  0-17)  =  ,,    ^^,   ^^^  =  0-000-000-020  d"^  instead  of  0-000'000-021    d"^  in 
'Ir  ^  ^       41  •  <  94  000 

where  r  denotes  the  radius  of  the  great  circle  of  the  earth  in  the  plane  in  which  the 

\  ations  are  made,  and  d  the  distance,  level  to  rod  in  feet. 

riie  results  of  the  computations  made  in  connection  with  the  winter  operations  of 

went  to  show  that  the  coping  of  the  Louise  embankment  stands  24-038  ft.  above 

e  U  of  the  Quebec  Harbour  Commissioners'  old  gauge,   south  side   of   Pointe  a  Carey 

larf  and  the  coping  of  the  Graving  Dock,  Levis,  with  top  at  a  mean  height   of   24*14 

above  the  same  zero,  or  say  0*1  ft.  higher  than  that  at  Quebec. 

Now,  besides  the  heights  of  the  bench-marks,  copings,  gauges,  etc.;  the  elevations  of 
!e  high  and  low  water  surfaces  of  some  flowing  and  ebbing  tides  had  also  been  estab- 
l^hed  in  1885  at  several  points  on  both  sides  of  the  estuary,  from  the  Levis  Graving 
lock  westward  up  to  Basile's  Hill. 

I  Upon  examining  the  geometrical  loci  of  the  summits  and  troughs  of  the  fluvial  tide 
laves  thus  determined,  I  found  that  all  these  curves  pointed  to  the  existence  of  a  greater 
56  in  the  stream  at  high  and  low  tide  going  from  the  Quebec  Harbour  Commissioners' 
Dinte  a  Carey  wharf  to  the  Graving  Dock  at  St.  Joseph  de  Levis,  than  that  which  was 
own  to  have  taken  place  from  Victoria  Cove,  opposite  the  narrow  gorge  through 
hich  the  outflowing  streams  of  tide  and  drainage  water  rushes  with  great  force,  to  the 
id  wharf  at  Pointe  a  Carey.  I  was  aware,  of  course,  that  being  unprovided  with 
'ecial  boxed-in  gauging  apparatuses  with  pointers  and  verniers,  and  owing  to  the  swells 
ised  by  steamships  and  other  craft,  etc.,  it  could  not  be  expected  that  the  observed 
iwations  of  the  water  surface  would  be  absolutely  correct,  still,  as  a  rise  however  small 
the  water  level  in  the  locality  referred  to,  could  not  well  be  accounted  for,  I  became 
)prehensive,  lest  the  connection  of  the  regular  pei^manent  bench-mark  (LXV.)  on  the 
uth  shore,  near  high  water  mark,  with  the  turning  point  established  here  on  solid 
ound  for  use  in  levelling  across  the  river,  was  imperfectly  made,  on  account  of  the 
aerations  having  had  to  be  done  on  soft  snow  and  ice  across  a  gully  or  bay  wherein  the 
ie  might  have  been  at  work  unnoticed. 

Under  the  circumstances  I  considered  it  prudent  to  suggest,  as  you  are  aware,  the 
sirability  of  checking  the  results  of  the  winter  crossing  by  means  of  simultaneous 
i)servations  from  both  shores,  with  two  good  instruments  placed  as  nearly  as  practic- 
able, so  that  their  lines  of  collimation  would  traverse  the  same  strata  of  air,  when  sighting 
'toss  the  water.  With  your  sanction,  a  second  geodetic  or  precision  level  was  ordered 
jom  Messrs.  Fauth  &  Co.,  and  in  July  last  the  levels  were  successfully  crossed  over  the 
\-  Lawrence  at  two  points,  viz.,  at  Basile's  Hill  and  at  the  Queen's  wharf,  opposite 
luebec  city. 

The  close  agreement  of  the  results  afforded  by  these  crossings  in  connection  with 
e  land  levelling  leaves  now  no  room  for  doubting  the  accuracy  of  both  the  field  opera- 
)ns  and  office  computations  performed  ;  the  figures  will  prove  more  convincing  than 
ly  words  I  might  venture  to  add  in  their  support. 
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In  the  annexed  abstracts  of  results  the  elevations  are   all   referred  to  the  appro 
mate  mean  level  of  the  Atlantic  Ocean,  as  determined  by  me  at  Quebec  in  1882,  takir 
as  a  basis  the  tidal  observations  made  at  this  port  under  my  directions  in  1876,  18) 
and  1881,  this  datum*  is  9*76  ft.  below  the  mean  tide  level  adopted  by  the  Royal  I 
gineers  in  1864  for  their  contoured  plan  of  Quebec  and  environs. 

It  may  not  be  out  of  place  to  bring  to  your  notice,  in  this  connection,  the  propric 
of  having  put  up  in  a  permanent  manner  at  least  one  self-registering  tide  gauge 
approved  construction,  on  the  Atlantic  coast,  and  another  on  the  Pacific  coast,  with  t 
main  object  in  view  of  making  accurate  determinations  of  the  mean  level  of  the  sea 
Canadian  waters.  The  cost  of  attending  regularly  to  these  gauges,  if  properly  locate 
would  be  comparatively  small. 

There  are  at  present  in  the  United  States  four  permanent  tide  stations,  viz.,  t 
on  the  Atlantic  and  two  on  the  Pacific  coast,  besides  many  temporary  ones  where  S( 
registering  apparatus  are  used. 

Pending  the  establishment  of  similar  stations  on  Canadian  territory,  our  system  f 
geodetic  levels  should  be  connected  with  that  of  the  United  States  C.  and  G.  Surv 
at  one  or  more  convenient  points,  in  which  case  the  mean  sea  level  as  deduced  from  t 
tidal  observations  made  at  the  North  Haven  station  in  Maine,  or  the  Sandy  Hoi 
N.Y.,  station,  could  be  adopted  as  a  plane  of  reference  in  lieu  of  the  approximate  i 
level  now  used  temporarily  as  the  best  available  rational  datum.  By  referring  to  1 
abstracts  appended  hereto,  it  will  be  seen  that  the  land  operations  performed  betw( 
the  Louise  embankment  at  Quebec  and  the  Levis  Graving  Dock  afford  the  followi 
results  when  taken  in  connection  with  the  crossing  made  in  July,  1886,  at  the  c 
tracted  part  of  the  river,  opposite  Basile's  Hill,  viz.  :  — 


Top  of  coping  Louise  embankment,  near  junction  with  timber  break- 
water   

0  of  Quebec  Harbour  Commissioners  gauge,  north  side  of  Pointe  a 
Carey  wharf .    

Lower  stone  step  of  rear  entrance  to  Quebec  Custom  House,  found  in 
1877"78  to  be  2273  ft.  above  0  of  south  side  gauge 

Coping  of  Graving  Dock,  Levis,  mean  between  elevations  of  north 
and  south  ends .    .      

0  of  gauge  at  Graving  Dock,  11th  Oct.,  1885. 

Nail  driven  by  Kiniple  &  Morris  into  elm  tree  on  north-east  side 
of  dock,  1875 


Fluvial  tide  wave,  12th  October,  1885. 

Suunnit  of  high  water,  9  a.m. — 

{a. )  At  Graving  Dock,  Levis 

{b.)  At  Quebec  Harbour  Commissioners'  gauge,  south  side  Pointe  k 
Carey  wharf   

(c. )  Rocketts  upper  wharf,  Victoria  Cove 

Bottom  of  trough  at  dead  low  water,  about  4.20  p.m.— 

{a. )  At  Graving  Dock. 

(/>. )  Pointe  a  Carey 

(c. )  Victoria  Cove 

Hummit  at  Harbour  Works,  about  0.05  p.m.— 

[a.)  At  Graving  Dock 

{b. )  At  Pointe  a  Carey 

(c. )  Victoria  Cove 


Elevation  above 
*  datum. 


Feet. 

26  0177 

8 •0585 

24-6531 

25-8357 
-  0-6389 

24  7161 


15-779 

15-929 
15-848 

2-289 
2  404 

2-248 

17-589 
17-704 
17  348 


Elevation  ab 
Oof  Q.  H.( 

gauge,  south 
Pointe  a 
Carcv  whar 


Feet. 

24  ■  0? 

10-0.- 

22-6; 

23 -Sr 
13^ 

22 -7: 


*  The  datum  plane  here  referred  to  is  2  ft.  below  that  subsequently  adopted  for  reasons  set  fortp 
ength  in  Note  A,  Appendix  No.  21  to  this  Report. 
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Tlu'se  elevations  of  the  high  and  low  water  levels  of  the  incoming  and  outgoing 
jiie  waves,  indicate  that  at  these  extreme  stages  of  the  river,  there  was  a  rise  of 
l-om  008  ft.  to  0-36  ft.  in  the  surface  from  Victoria  Cove  to  Pointe  a  Carey  and  thence 
'he  (iraving  Dock,  a  fall  instead  of  a  rise  as  per  winter  crossing. 
Tlie  following  are  the  mean  and  probable  errors  by  which  the  j-esults  of  the  18-5.3 
piles  of  land  levelling  performed  between  the  Louise  em))ankni('nt  and  the  Graving 
i>ock.  are  effected  as  found  by  actual  computation,  viz.  : — 

Feet. 

1.  Mean  error  for  whole  distance 0  •  0373 

2.  Probable  error  for  whole  distance 0  0252 

3.  Mean  error  per  mile 0  •  0086 

4.  Probable  error  per  mile 0  •  0058 


It  will  be  seen  by  referring  to  pages  5 J,  6,  16  and  17  of  the  Appendix,  that  by 
[.plying  in  all  the  computations  the  usual  corrections  for  curvature,  refraction  and 
jregularity  of  collars,  instead  of  assuming  that  the  corrections  required  for  the  back- 
jghts  are  exactly  compensated  for  by  those  of  the  fore-sight,  or  vice  versa,  which  is 
•uly  the  case  for  simultaneous  observations  made  in  opposite  directions  at  equal  alti- 
Lides  the  difference  which  obtains  is  for  the  upper  crossing  at  Basile's  Hill  but  0*0019 
'»et  and  for  the  lower  crossing  at  Queen's  Wharf  only  0  0037  feet. 

I  may  here  remark  that  after  the  river  crossing  were  completed,  the  irregularities 
he  collars  as  well  as  the  mean  value  of  a  division  of  the  micrometer  head,  were 
fully  determined  for  the  new  level  (No.  2)  and  found  to  correspond  respectively  to 
14  micrometer  division  and  2  •  22  seconds,  the  inequality  of  the  collars  was  also 
ed  anew  for  level  No.  1  and  found  to  correspond  to  +   1  •  1  micrometer  division. 
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c 

By  crossing  directly  from  B.   M  on  the  Queen's  store  on  Champlain  St.,  Quebec. 

H 
C 
B.  M.  at  the  foot  of  Couture's  Hill,   Levis,   and  proceeding  to  the  Graving  Dock  tl 

LXXI 
mean  elevation  of  the  coping  of  the  latter  is  found  to  be  25-8365  ft.  ;  or  only  0*0008  t 

C  \ 

greater  than  that  obtained  by   connecting  B.  M.  with  the  crossing  at  Basile's  Hill  alon| 

H  I 

the  north  shore  and  coming  down  on  the  south  shore  to  the  dock.  I 

Moreover,  the  maximum  variation  of  the  difference  of  level  between  the  outsidi 
plates  on  the  opposite  shores  derived  from  a  single  set  of  corrected  observations,  froij 
the  mean  results  of  the  four  sets  with  corrections  omitted  is  0"0342  ft.  for  the  upper  rj 
Basile's  Hill  crossing  and  0-0497  ft.  for  the  lower  or  Queen's  wharf  crossing  (see  page| 
5 J,  6,  16  and  17,  Appendix).  1 

In  the  short  season  of  1885,  August  to  October,  besides  connecting  the  Basile 
Hill  crossing  with  the  Louise  embankment,  Quebec,  the  proposed  continuous  line  (\ 
levellings  along  the  St.  Lawrence  was  run  on  the  south  shore  from  the  Levis  GravinI 
Dock  up  to  Pointe  Platon ;  section  No.  5  being  levelled  going  eastward  from  S 
Antoine  to  St.  Joseph  de  Levis,  and  12  miles  of  section  No.  6  run  from  St.  Antoin 
westwardly.  The  total  distance  levelled  over  in  1885  was  51*35  miles,  the  computatioi] 
have  all  been  performed  for  this  distance,  and  the  season's  work  proven  to  come  up  t 
the  generally  accepted  standard  of  accuracy. 

In  1886,  the  gaps  which  remained  in  the  continuous  line  between  Pointe  Plato 
and  LaBaie  have  been  filled  in  by  the  completion  of  two  and  a-half  intermediate  section.' 
viz.  :  the  upper  half  of  section  No.  6  westwardly  from  Pointe  Platon  to  St.  Jean  de 
Chaillons,  section  No.  7  westwardly  from  Becancour  to  La  Baie  du  Febvre  and  sectio 
No.  8  eastwardly  from  Becancour  to  St.  Jean  des  Chaillons,  so  that  the  continuou 
levelling  on  the  south  shore  is  now  completed  up  to  a  point  about  4  miles  west  ci 
Sorel. 

In  addition  to  the  observations  just  referred  to,  levels  have  also  been  taken  fror 
Chambly  to  Longueuil,  on  the  post  road,  with  a  view  of  connecting  the  system  along  th 
Richelieu  with  that  proposed  to  be  carried  out  along  the  St.  Lawrence,  for  verificatioi 
purposes. 

The  total  distance  levelled  over,  July  to  November,  1886,  is  about  80  miles;  beside 
the  levelling  operations  that  have  been  performed,  the  elevations  of  the  river  surfaces  a 
various  stages  have  also  been  observed  at  several  places  and  recorded. 

The  office  computations  required  in  connection  with  the  field  work  done  in  1 886  av> 
now  being  proceeded  with  in  the  usual  manner. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

(Signed)         R.  STECKEL. 
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REPORT     ON     WATER    LEVELS,     RIVER     ST,     LAWRENCE,     BETWEEN     QUEBEC,     MONTREAL     AND 
LACHINE,    BY    R.    STECKEL,    CIVIL    ENGINEER,    24tH     NOVEMBER,    1891. 

ACCOUNTS 

SHOWING    THE 

GREAT  DAMAGE  DONE  TO  SHIPPING 

AND    OTHER    PROPERTY    IN    THE 

MARITIME  PORTION  OF  THE  ST.  LAffRENCE 

BY 

HiaH     SPBINO     TIDES 

DRIVEN    UP    THE    ESTUARY    BY    NORTH-EASTERLY  STORMS  IN  1873 

AND  1884. 

From  the  Quebec  Morning  Chronicle  ofZlst  March,  1873,  and  oth  and  6th  November,  1884. 
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Quebec,  31st  Mardi,  1873. 

HIGH   TIDES. 

Yesterday  morning  under  the  influence  of  the  spring  tides,  the  river  rose  to  a 
extraordinary  height,  overflowing  the  wharves  and  flooding  the  cellars  of  the  house 
in  the  lower  portion  of  the  city. 

The  ice  was  lifted  above  the  level  of  the  wharves  and  8  inches  of  water  covered  th 
Finlay  market.  In  St.  Paul  street  and  St.  Roch's  the  eflect  of  the  tide  was  severel; 
felt  by  residents  whose  cellars  have  become  wells. 

Some  idea  of  the  height  of  the  tide  and  the  extent  of  the  overflow  may  be  forme( 
when  we  state  :  that  the  cellars  of  Messrs.  Lemesurier  &  Brouard,  St.  Joseph  street,  corne 
of  Grant,  are  three  feet  deep  in  water. 

The  ice  bridge  was  somewhat  shaken  by  the  combined  influence  of  the  tide  and  th 
high  wind  of  the  previous  night  and  a  large  portion  of  it  carried  away,  between  the  Is 
land  and  Indian  Point. 

We  understand  that  a  considerable  amount  of  damage  has  been  done  on  the  soutl 
shore. 

Father  Point,  5th  November,  1884 

A  fearful  snow  and  wind  storm  from  the  east  has  been  raging  since  midnight  yes 
terday  all  along  the  coast.  The  wind  averages  70  miles  per  hour,  the  sea  is  tremendou; 
and  has  crossed  the  highways  and  inundated  the  fields  of  all  parishes  along  the  coast 
here.  The  lighthouse  and  telegraph  ofiice  is  now  completely  surrounded  by  the  raging 
waves  and  the  roads  are  all  undermined. 

The  watch-house,  etc.,  here,  and  several  buildings  near  here  and  at  Rimouski  have 
been  carried  away,  besides  fences,  &c.  Great  numbers  of  people  have  vacated  the  build 
ings  at  Rimouski,  and  much  uneasiness  is  felt  for  to-night's  tide  if  the  storm  does  not  gc 
down.  The  Intercolonial  Ry.  track  and  roadway  is  washed  away  between  Rimousk 
and  Bic.     No  lives  are  lost  so  far  as  is  known  yet.  | 

8.50  p.m. — The  signal   and  telegraph  offices  have  now  been  abandoned,  the  statioi]i 
men  having  to  take  to  the  boats. 

The  greatest  storm  that  has  ever  visited  this  vicinity  for  40  years  is  now  playing 
havoc  with  everything. 

Rimouski,  5th  November,  1884 
The  high  water  swollen  by  a  north-east  gale,  has  worked  terrible  havoc  in  this  town 
this  afternoon. 

Many  houses,  barns,  stables  and  wharves  are  damaged  and  driven  to  the  sea  wJth 
their  contents.     Damages  about  $25,000. 

The  spring  tides,  which  are  usually  very  high  at  this  season  of  the  year,  visited  this 
place  last  night  and  to-day,  and  helped  by  a  raging  snow  storm  and  high  north-east  wind  j 
have  swollen  tremendously  and  the  sea  which  is  now  running  is  the  heaviest  that  has 
visited  this  city  for  years.     The  whole  town  of  Rimouski  is  inundated  and  forms  a  jDartj 
of  the  sea  itself.     A  large  number  of  houses,  barns  and  stables,  as  also  various  wharves,  1 
about  1 5  to  1 8  in  number,  have  been  carried  away  with  their  contents.     So  far  as  heard,  j 
no  lives  have  been  lost.     Part  of  the  I.C.R.  track  is  inundated  and  trains  are  retarded,  i 
People  are  leaving  their  houses  in  boats.     The  cattle  have  been  turned  loose  and  havej 
taken  to  the  interior  of  the  country.     Several  stores  where  goods  were  placed  have  be- ! 
come  almost  worthless.     Further  fears  are  entertained  for  the  next  high  tide.     The  loss 
so  far  is  estimated  at  between  $25,000  to$30,000. 

RiviiiRE  Du  Loup  (en  bas),  5th  November,  1884. 
There  has  been  a  snow  storm  raging  here  since  last  night  and  it  still  continues  with 
heavy  winds  from  the  north-east.  The  sea  is  sweeping  over  the  wharf  and  has  carried  ott' 
a  lot  of  lumber  there  was  on  it.  It  also  has  swept  away  the  store  where  the  telegraph 
office  was.  The  kitchen  of  a  house  belonging  to  L.  T.  Pinze,  freight  agent,  at  the  wharf, 
and  the  main  part  of  the  building,  is  not  expected  to  stand  another  tide. 
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There  was  also  a   heavy  washout   on  the  I.  C.  R.,  some  three  miles  out  of  Bic,  this 
iiung,   extending    100   ft.   long  by  15  to  20  ft.  deep.      Trains  are   unable  to   transfer 


night. 


C^UKBEC,  7th  November,  1884. 

THE  GREAT  STORM. 


Tlie  great  storm  of  the  last  few  days  appears  to  have  now  entirely  passed  away 
1)01  the  Lower  St.  Lawrence,  but  not  without  leaving  death  and  destruction  in  its  path. 
'     In  the  immediate  vicinity  of  the   city,   the  disasters  arising  from  the  storm  have 

chiefly  confined  to  the  damage  and  loss  of  property. 

in  the  city,  the  principal  sufferers  are  the  merchants  of  the  Lower  Town  whose 
bres  face  the  river  front.  Both  yesterday  morning  and  the  previous  night,  the  high 
lies,  increased  by  the  violence  of  the  easterly  gales,  raised  the  water  of  the  river  several 
|?t  higher  than  during  the  high  tides  of  the  last  year.  In  fact,  it  is  generally  conceded 
iat  such  high  tides  have  not  been  seen  here  for  half  a  century  previously.  Dalhousie 
j.-eet  was  so  much  flooded  that  the  traflic  was  carried  on  by  skiffs,  and  for  a  time  passen- 
|rs  were  taken  on  and  off  the  ferry  steamers  in  small  boats,  at  a  cost  of  ten  cents  each, 
iibsequently  the  ferry  service  had  to  be  suspended  for  the  space  of  a  couple  of  hours. 
Ling  to  the  impossibility  af  landing  passengers  at  all  upon  either  side  of  the  river. 

In  some  places  the  water  came  up  to  Peter  street.  Champlain  and  Finlay  market- 
laces  were  both  below  water,  and  all  the  warehouses  in  the  immediate  vicinity  were 
are  or  less  flooded. 

In  the  basement  of  the  large  new  store  of  Messrs.  Thibaudeau  Bros.  <fe  Co.,  the 
iter  was  three  or  four  feet  deep,  and  several  bales  of  cotton  and  other  goods  were 
inewhat  seriously  damaged.  The  same  thing  occurred,  though  to  a  less  extent,  at  the 
irehouse  of  Messrs.  Hamel  &  Co. 

I     In  some  of  the  grocery  stores  near  the   river  the  brooms  and   other  articles  were 
>ating  around  in  the  water. 

I  The  largest  sufferers  were  probably  the  flour  and  fish  dealers,  their  stores  for  the 
lost  part,  being  nearer  the  river  than  any  others.  Messrs.  Archer,  Leduc  &  Co.  and 
iazaire  Turcotte  suffered  in  this  manner,  the  largest  sufferers  in  Dalhousie  street  being 
lobably  Mr.  Carrier,  who  had  a  quantity  of  flour  in  bags  damaged.  Messrs.  Renaud 
j  Co.  and  other  merchants  having  stores  on  St.  Paul  and  St.  Andrew  streets,  suffered  in 
similar  manner.  The  river  washed  over  all  the  wharves  both  on  Dalhousie  and  St. 
indrew  streets.  A  quantity  of  cordwood  was  swept  away,  and  some  forty  barrels  of 
prrings  had  disappeared  from  Convey's  wharf  when  the  tide  subsided. 
I  At  Levis,  a  number  of  stores  near  the  river  were  similarly  flooded,  and  a  quantity 
i  property  was  swept  from  the  wharves.  A  portion  of  the  new  Intercolonial  Railw^ay 
lack  was  also  submerged  and  some  damage  to  it,  is  reported. 

j     The  St.  Charles  River  ovei-flowed  its  banks  very  considerably,  flooding  not  only  the 
|llage-of  Hedleyville,  but  also  some  of  the  low  streets  of  St.  Roch's. 

Cap  Rouge,  6th  November,  1884. 
The  steamer  "  Champion,"  with  five  schooners  in  tow  bound  for  Quebec,  put  in 
re  for  shelter  last  night.  One  of  her  tow  was  cast  adrift  from  her  anchorage.  The 
leamers  "  Etoile  "  and  "  St.  Louis,"  both  market  steamers,  with  about  200  passengers 
'i  board,  had  also  to  seek  shelter  here,  as  a  most  violent  hurricane  was  blowdng.  The 
Ide  rose  about  four  feet  above  the  usual  spring  tide  mark,  accompanied  by  a  mild 
i'clone  and  snow  storm,  which  lashed  the  waves  into  fury.  Part  of  the  village  was 
^undated  while  the  tide  remained,  but  afterwards  receded.  Damage  light.  Two 
et  of  snow  this  morning.     Sleighing  is  excellent  and  the  weather  cold. 

South  Quebec,  6th  November,  1884. 
The  high  tides  of  last  night  surpassed  those  of  last  spring  by  two  feet.      It  will  be 
membered  that  heavy  losses  were  incurred  last  spring  at  this  point,  but  they  served  as 
warning,  and  the  Grand  Trunk  built  their  sheds  much  further  back.     They,  therefore, 
'Caped  a  repetition  of  previous  disasters. 
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jREPORT     ON     WATER     LEVELS,     RIVER     ST.     LAWRENCE,     BETWEEN     QUEBEC,     MONTREAL     AND 
LACHINE    BY    R.    STECKEL,    CIVIL    ENGINEER,    24tH    NOVEMBER,     1891. 


THE     A_CCOXJJ^^T 

|0F  A  GRADUAL  BREAKING  UP  AND  MOVING  OFF  OF  AN  UNUSUALLY 

THICK    AND   SOLID   ICE  BRIDGE,  MAY  8  AND  9,   1836, 
;  IN  QUEBEC  HARBOUR  WITHOUT  CAUSING 

I  ANY  DAMAGE. 


{From  the  Quebec  "  Merciirtj  "  oj  5th  and  10th  May,  1836.) 
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Quebec,  Thursday,  5th  May,  1836. 

The  ice  bridge  still  stands  firm  in  all  its  ample  dimensions,  having  resisted  the  hig 
tides  and  easterly  gales  of  Monday  and  Tuesday  yesterday  it  was  crossed  with  heav 
loads.  The  master  carpenter  of  the  Royal  Engineers,  had  the  curiosity  to  bore  the  ic 
in  several  spots,  and  ascertained  its  depth  by  means  of  a  long  pole  with  a  crow  foot  pre 
jecting  at  a  right  angle  from  the  lower  end  which,  catching  in  the  under  surface  of  thi 
ice,  as  it  was  drawn  back,  enabled  him  accurately  to  ascertain,  the  thickness. 

The  result  of  the  experiment  showed,  near  the  lower  town  market.  18  feet  thickness 
at  a  distance  further  from  the  shore,  17  feet,  and  still  further  out  on  the  spot,  when 
the  hut  was  erected,  the  same  depth. 

Two  feet  of  the  lower  surface,  in  all  these  soundings,  was  found  to  be  soft,  am 
oifered  but  very  little  resistance  to  the  gauging  hook  ;  proving,  that  notwithstanding 
the  low  temperature  of  the  water,  the  under  tow  has  been  considerable,  as  also  the  actioii 
of  current,  in  destroying  the  accumulated  masses  of  ice  which  have  this  year  formed  thj 
ice  bridge.  From  the  usual  thickness  of  the  ice  and  coldness  of  the  water  flowing  fron 
the  upper  portion  of  the  river,  this  operation  cannot  proceed  rapidly,  and  we  feal 
that  another  week  may  elapse  before  the  channel  is  open.  | 


Quebec,  Tuesday,  10th  May,  1836.        ! 

The  ice  bridge  has  at  length  almost  entirely  disappeared,  though  large  masses  stil 
adhere  to  the  shore,  and  will  probably,  not  entirely  be  got  rid  of  till  the  spring  tide; 
renew. 

]S"otwithstanding  the  ice  had  moved  so  much  as  completely  to  break  the  road 
numerous  foot  passengers  came  across  on  Saturday,  and  some  were  seen  traversing  tht 
broken  and  pathless  plain  as  late  as  sunset ;  by  the  frequent  changes  they  were  observec 
to  make  in  their  line  of  march,  it  was  clear  they  met  with  difficulties  if  not  with  danger 
No  accident,  however,  is  known  to  have  occurred,  nor  has  the  breaking  up  of  the  ice 
formidable  as  was  its  thickness,  been  attended  by  any  mischief  to  quays,  wharves,  etc 
The  ice  bridge  at  the  Chaudiere  gave  way  with  the  high  tide,  about  noon  on  Sunday,  but 
the  ice  on  the  battures  still  remained.  A  steamboat  from  Montreal  may  probably  arrive 
to-morrow,  but  is  expected  certainly  on  Thursday.  Boats  from  Three  Rivers  and  above 
have  this  day  arrived  with  fresh  fish,  the  first  evidence  of  the  navigation  being  actual!} 
open.  The  ice  in  the  channel  between  the  Island  of  Orleans  and  north  shore  gave  waj 
last  night. 
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APPENDIX   No.    i8. 


EPORT     ON     WATER     LEVELS,     RIVER     ST.     LAWRENCE,     BETWEEN     QUEBEC,     MONTREAL     AND 
LACHINE    BY    R.    STECKEL,    CIVIL    ENGINEER,     24tH    NOVEMBER,     1891. 

ACCOUNTS 

OF    THE 

DISASTROUS   BREAKING   UP 


AND    MOVING    AWAY    OF    THE 


BEATY  ICE  BRIDGE  IN  QUEBEC  HARBOUR 


a9th    MAY,   1874. 


From  the  Quebec  "  Morning  Chronicle  "  of  the  same  date,  and  "  Le  Canadien  '"  of  11th  May,  1874. 
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FROM  THE  "MORNING  CHRONICLE,"  QUEBEC,  9th  MAY,  1874. 
«  

BREAKING    UP    OF    ICE    BRIDGE. 


I 


At  twenty- five  minutes  past  three  o'clock  yesterday  the  ice  bridge  concluded  to  lea- 
and  moved  off  accordingly  in  a  very  maj  estic  manner  with  the  tide.  The  steamers  ' '  Rescu(  4 
and  "  Prince  Edward,"  both  belonging  to  the  St.  Lawrence  Tow  Boat  Company,  hg 
been  working  since  Wednesday  in  trying  to  clear  a  channel  across  the  river,  and  but 
small  strip  of  ice,  not  wider  than  the  length  of  the  "  Rescue,"  remained  to  be  ci 
through,  when  further  efforts  to  separate  the  floating  mass  became  unnecessary  as 
commenced  to  move  off.  The  "  Prince  Edward  "  at  once  made  the  best  of  her  way 
the  wharf  at  Levis,  where  she  took  shelter  below  it ;  the  "Rescue"  also  managed  tog 
clear  of  the  field  of  drifting  ice,  by  putting  on  steam  and  making  directly  for  Indian  Gov 

As  soon  as  it  become  known  that  the  ice  was  on  the  move,  the  crowds  that  had  bee 
watching  the  steamers  all  day  from  Durham  Terrace  and  from  the  wharves,  received 
vast  accession  to  their  number.  The  good  folks  in  the  Lower  Town,  where  business  ht 
been  at  a  stand-still  on  account  of  the  unusual  delay  in  the  opening  of  navigation,  becan 
wild  with  excitement  and  everywhere  people  might  have  been  seen  talking  the  matt( 
over  excitedly,  or  taking  gigantic  strides  riverward  to  feast  their  eyes  on  the  long  wishe 
for  sight. 

Picking  up  our  hats  and  becoming  suddenly  oblivious  to  the  importunities  of  oi 
devil  for  copy  or  complimentary  tickets  to  see  the  Black  Crook  or  something,  we  rui 
frantically  down  to  the  river  and  presently  find  ourselves  on  the  wharf  in  the  vei 
midst  of  an  enthusiastic  multitude. 

And  surely  enough,  there  the  whole  field  of  ice  extending  from  shore  to  shore,  an 
reaching  away  up  and  down  the  river  as  far  as  the  eye  could  see,  is  moving  off  steadil 
and  with  irresistible  power.  The  peculiar  noise  caused  by  the  grinding  action  of  tl 
different  pieces  upon  each  other  becomes  louder  and  louder  as  the  jam  becomes  greater 
but  nothing  stops  the  drifting  mass  and  very  soon  the  blue  open  water  appears  in  th 
direction  of  New  Liverpool,  and  an  hour  afterwards,  the  last  of  the  ice  halts  with  tt 
turning  tide  before  the  Citadel.  But  the  satisfaction  felt  at  the  raising  of  the  ic 
blockade  and  the  opening  of  navigation,  is  damped  by  the  record  of  the  wholesale  disa 
ters  to  shipping  which  has  taken  place.  Such  a  destruction  of  property  caused  by  tb 
moving  ice  in  the  vicinity  of  the  harbour  is,  we  believe,  quite  unparalleled. 

The  scene  of  the  havoc  is  at  Blais  Booms,  and  a  visit  to  the  place  at  once  convince 
us  that  the  most  disheartening  rumours  that  had  reached  us  were  not  exaggeratec 
Ocean  steamers,  propellers,  river  craft,  tugs,  side- wheel  steamboats,  and  all,  manner  c 
vessels  are  either  damaged,  sunk,  capsized,  or  broken  up. 

The  fine  iron  sea-going  steamer,  the  Napoleon  III,  is  a  complete  wreck ;  one  of  hej 
sides  is  jammed  against  the  corner  of  the  pier  at  which  she  was  moored  and  stove  ii 
and  the  others  have  been  completely  smashed  by  the  ice.  Her  deck  is  lifted  up,  and  th 
coal  bunkers,  which  are  full,  are  moved  upwards  through  it ;  the  bulwark  and  railing  o. 
the  po'rt  side,  the  side  smashed  by  the  ice,  has  fallen  outwards,  and  the  engine  hous 
is  a  complete  wreek.     She  is  the  property  of  the  Dominion  Government. 

Below  the  wreck  of  the  Napoleon  III.,  lies  a  sunken  propeller  over  which  the  ic| 
has  piled  up  to  a  great  height,  her  upper  works  and  broken  funnel  being  alone  visible  a 
high  tide. 

The  Druid,  another  Government  steamer,  also  of  iron,  is  considerably  injured,  an(j 
lies  over  on  her  side.  The  steamboat  Castor,  is  sunk  and  a  complete  wreck.  Th 
steamer  Georgia,  belonging  to  the  Gulf  Ports  Company,  is  also  sunk,  having  had  her  sid 
crushed  in  by  the  ice.  The  steamboat  Rescue,  belonging  to  Mr.  Dinning,  has,  like  th 
two  last,  gone  to  the  bottom,  and  is  partly  broken  up.  The  steamboat  Hector  is  muc)| 
injured  and  was  not  expected  to  float  through  the  night.  The  St.  Lawrence  Tow-Boa 
Company's  tug,  the  Napoleon,  is  also  broken  up.  Several  vessels,  including  the  Mersey 
Shannon,  the  Norwegian  ship  Harold  Haarfager,  and  others  laying  at  Dinning's,  wer 
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her  carried   away   or    more   or   less   (lama-^'cd.      The  sfccaiiKM-    Miivunichi,  lias  sutiered 
>i(lerably. 

Among  the  steamboats  which  have  beiMi  moie  oi-  less  damaged  are  the  Canada, 
rt't,  Providence,  Con(iueror,  and  Bellechase,  and  several  schooners,  one  of  which,  the 
mine  had  taken  in  a  cargo.  There  ai'e  many  other  craft  lying  furtliei-  up  which 
,'  also  suffered,  and  some  other  damage,  such  as  carrying  away  booms,  etc.,  has  been 
,".  It  is  impossible  to  make  any  ap})roximative  estimate  of  the  vahie  of  the  property 
loyed,  but  it  will  considerably  exceed  a  million  of  dollars. 
The  Gulf  Ports  Company  are  insured,   but  the  loss  will  fall  heavily  on  the  owners 

die  steamboats,  and  other  river  craft. 

In  183G,  the  ice  bridge  moved  off  on  the  8th  May  as  it  did  this  year.  The  Rescue 
lined  last  night  and  will  commence  running  to-day  on  the  ferry  to  the  Grand  Trunk 
ion  at  Levis.  Capt.  Moore  deserves  great  credit  for  the  nianner  in  which  he  handled 
during  the  time  she  was  engaged  in  breaking  up  the  ice  bridge.      The  Prince  Edward 

11  also  commence  her  regular  trips  as  ferry  boat  to-day. 


"LE  CANADIEN,"  QUEBEC,  MONDAY,   11th  MAY,   1874. 

THE    ICE    SHOVING    AND    ITS    GREAT    DISASTERS. 

The  ice  bridge  which  generally  leaves  the  river  in  a  very  quiet  way,  has  moved 
[w&y  this  year,  in  causing  disaster  valued  at  many  thousand  dollars.    These  damages,  it 

I  said,  are  due  to  the  unusual  thickness  and  soundness  of  the  ice. 

Friday,  8th  May,  day  of  the  shoving,  the  steamers  "  Prince  Edward  "  and  "  Res- 
j,  were  working,  as  previously,  to  break  through  the  ice,  at  about  the  middle  of  the 
|ver,  so  to  cause  a  channel  to  be  formed  from  shore  to  shore,  when  at  3.20  p.m.,  the 
'  'dge  losing  its  hold  at  the  "  Key  "  commenced  to  move  down. 

The  "  Prince  Edward  "  had  reached  her  wharf  some  time  before,  but  the  "  Rescue  " 

IS  taken  amidst  the  floating  mass,  and  carried  down  by  it.     She  succeeded  to  get  out 

f  her  serious   position  somewhere  at  a  little  distance  from   the  Island   of  Orleans  and 

earned  to  Indian  Cove.     Mr.  Wagner  and  his  men,  are  said,  to  have  also  contributed  to 

.'celerate  the  departure  of  the  ice  by  their  sawing  through  at  many  places. 

But  the  ice  bridge,  offended,  if  we  may  say  so,  at  being  torn  to  pieces  by  the 
:eamers  and  sawers,  and  driven  away  when  it  was  not  yet  ready  to  leave  us,  took  ven- 
eance  during  its  shoving,  and  indeed  it  was  only  with  too  much  success. 

In  Blais'  Booms,  at  Cap  Blanc,  had  wintered  a  hundred  vessels  of  all  kinds  and 
^zes ;  steamers,  barques,  schooners,  boats,  &c.  All  were  near  one  another.  The  ice 
X)k  a  direction  towards  these  booms  with  a  dreadful  strength  and  rapidity,  jamming 

II  these  vessels  one  upon  one  another,  some  of  which  were  crushed,  upset  and  sunk. 
The  beautiful   iron  steamer,   the   "  Napoleon   III,"   belonging  to  the  Government, 

'hich  was  in  the  first  row,  was  pushed  against  the  angle  of  a  pier  to  which  it  Avas 
loored,  crushed  and  nearly  cut  in  two.  She  is  full  of  water.  Her  engine  was  broken, 
he  "  Druid/'  another  government  iron  steamer  was  slightly  damaged. 

The  "  Georgia  "  of  the  Gulf  Steamers  Company  had  one  of  her  sides  broken  through 
ad  sank.  She  is  split  open  from  stern  to  stern,  and  has  holes  of  some  twelve  feet  in 
er  hull. 

The  "  Castor  "  crushed  and  sunk. 

The  "  Rescue,'  "Canada,"  "Beaver"  of  the  Royal,  have  also  been  crushed  and 
a.nk 

The  "  Rival  "  is  greatly  damaged  as  well  as  the  "  Shannon,"  and  the  "  Conqueror," 
he  "Miramichi,"  "Secret,"  "Providence,"  "  Bellechasse,"  and  the  "Hector"  were  also 
lore  or  less  damaged. 

The  Norwegian  ship  "  Harold  Haarfager "  and  others  which  were  moored  at 
)uining's  wharf  have  been  carried  away,  and  more  or  less  damaged. 
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Many  schooners  have  also  suffered  ;  two  of  these  had  ah-eady  been  loaded  with  pro] 
sions  for  Gaspe,  they  were  torn  to  pieces  and  they  sank.  They  were  owned  by  Captail 
Berthelot  and  Kennedy. 

Piers  and   portions  of  wharf   have  been  torn   away.      Nothing   resisted  to  the 
where  it  struck.      At  many  places  ice  is  piled  in  large-sized  cakes  and  covers  partly  t| 
vessels  which  it  broke.     The  Gulf  Steamers   Company  has   insurances  ;  but  the  loss 
very  considerable  for  other  owners  of  steamers,   schooners,    &c.,   who   had  none  or  vej 
little  insurance.     Some  people  estimate  the  damages  at  more  than  half  a-million  doDaJ 
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APPENDIX   No.  19. 


SPORT     ON     WATER      LEVELS     RIVER     ST.      LAWRENCE     BETWEEN     QUEBEC,     MONTREAL    AND 
LACHINE,    BY    R.    STECKEL,    CIVIL    ENGINEER,    24tH    NOVEMBER,     1891. 


EXTRACTS 

FKOM 

"LA   MINERVE"    (MONTREAL) 
"LE  CANADIEN"  (QUEBEC) 

AND    THE 

"QUEBEC  MORNING  CHRONICLE" 

RELATIVE 

TO    THE 

DISASTROUS  SPRING  FLOODS 

OF 

1861,  1865,  1873, 
BETVV^EEN    QUEBEC    AND    MONTREAL, 

howing  the  great  destru'ttioii  of  property  and  loss  of  life  caused  by  them,  etc. 
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"LA  MTKERVE,"  MONTREAL,  16th  APRIL,   186L 

FLOOD    IN    MONTREAL. 

Fire. 

A  quarter  of  the  city  is  flooded  since  7  o'clock,  Sunday. 

The  ice  from  the  lakes  is  accumulated  between  Victoria  Bridge  and  8te.  Hel^ni 
Island,  and  the  waters,  prevented  from  passing  through  their  ordinary  channel  ha 
overflowed.  The  whole  of  Grifiintown  and  part  of  St.  Joseph  and  St.  Antoine  subur 
are  inundated.  Distress  is  at  its  highest  pitch.  The  authorities,  the  mayor,  Mr.  Co 
sol,  superintendent  of  police,  &c.,  are  up  since  very  early  yesterday  morning  ;  help 
distributed  to  the  greatest  sufferers.  All  boats  have  been  put  in  requisition.  The  w1i(d 
of  Commissioners  street  is  covered  with  a  depth  of  w^ater  varying  from  2  to  3^  fee 
The  cellars  of  stores  facing  the  harbour  are  flooded  and  the  doors  of  many  of  the  stor 
have  been  broken  by  the  ice.  The  Montreal  College,  it  is  said,  has  been  shut.  Tl 
Grey  Nuns  have  been  forced  to  leave  the  lower  floor  of  their  convent  on  account  of  tl 
water.  The  gas  works  have  suffered  so  much  that  it  will  be  impossible  to  have  the 
working  before  many  days.  j 

The  village  of  Laprairie  and  the  low  part  of  Longueuil  village  are  also  under  watel 

And,  as  if  all  the  elements  had  decided  our  ruin,  a  sudden  fire  broke  out  during  tl 
flood  and  the  doleful  voice  of  the  tocsin  was  heard.  It  was  destroying  the  offices  ai' 
the  vaults  of  the  inspection  office  for  lye ;  its  cause  being  unknown. 

We  notify  the  public  that  the  boatmen  are  under  the  immediate  direction  of  tl 
police,  and  that  their  services  must  be  given  gratitutiously  to  the  sufferers  by  the  floo 
The  City  Council  held  an  extra  meeting  yesterday  morning,  and  a  Relief  Committ 
has  been  appointed,  which  at  once  began  to  meet  the  most  pressing  wants.  Losses  a 
estimated  now  at  more  than  one  million  dollars,  affecting  grain  as  well  as  other  goo( 
of  all  kinds. 

At  the  moment  of  going  to  press,  the  level  of  the  water  tends  to  a  decrease. 


"LA  MINERVE,"  MONTREAL,   18th  APRIL,  1861.  i 

THE  FLOOD.  j 

The  water  has  decreased  to  the  top  of  the  wharves.  i 

Some  streets  of  Griffintown  are  yet  under  water  ;  but  if  the  water  goes  on  decreasin  j 
during  night  the  flood  will  be  over  and  nothing  but  its  disasters  will  be  seen.  We  ca| 
not  say  at  this  moment  the  amount  of  the  loss  suffered  by  people  in  Griffintown,  8! 
Joseph  and  College  streets,  &c.,  and  by  merchants  on  St.  Paul  and  Commissioned 
streets. 

We  learn  that  the  disasters  caused  by  this  flood  have  been  considerable  in  L! 
prairie,  Longueuil  and  Boucherville.  A  large  number  of  cattle  were  drowned  arJ 
many  houses  have  been  badly  damaged  by  the  ice  in  the  villages  of  Laprairie  ai ' 
Longueuil.  We  have  to  regret  many  serious  accidents  :  A  young  child  has  disappearfj 
from  his  parents'  home  since  Monday,  and  has  not  yet  been  found  ;  a  boat  containiii 
five  persons  upset  and  three  of  them,  Carmichael,  his  daughter  and  one  Ryan,  wen 
drowned  ;  the  corpses  have  not  yet  been  found.  ' 

The  greatest  sufferers  will  probably  be  the  numerous  flour  and  grain  merchants  «! 
Commissioners  street  and  those  in  the  neighborhood  of  St.  Ann's  Market.  i| 

To  complete  our  misfortune,  a  heavy  snow  fall,  helped  by  a  north-east  wind,  cauj 
over  the  city  in  the  early  part  of  the  night  of  Tuesday.  An  idea  of  the  sufferings  ii 
(jtriflintown  can  be  formed  when  it  will  be  known  that  the  people  are  living  in  atti<; 
without  any  fire,  exposed  to  the  cold  and  to  all  inclemencies  of  weather.  A  friend  will 
has  visited  the  place  relates  that  the  distress  is  great.  On  the  spots  freed  from  watcl 
the  walls  of  houses  are  soa^ked  with  the  same,  as  well  as  their  floors.  Firewood  piled  ii 
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lai  places  has  been  cai-ried  away  by  tlie  stn^am,   and  ditKculties  are  yet  experienced 
ch  certain  portions  where  the  Hood  still  makes  terrible  rava^ifes. 
n  some  places  the  streets  are  impassable,  and  in  some  others  circulation  on  foot  is 
through  a  depth  of  two  to  three  feet  of  water. 


"LE  CANADIEN,"  QUEBEC,   12tji  APRIL,   18G5. 

OPENING  OF  NAVIGATION. 

I'he  lower  part  of  the  ice  covering  Lake  St.  Peter  began  to  shove  yesterday  after- 
uid  caused  a  rise  of  more  than  six  feet  in  the  level  of  the  river  at  Three  Rivers. 
>{  that  city  is  under  water  ;  damages  are  heavy.    Turcotte's  Wharf  has  been  carried 

and  Farmer's  Hotel,  as  well  as  other  houses,  have  been  seriously  damaged. 
U  Cap- Rouge,  the  ice  is  yet  many  feet  thick. 

)pposite  Quebec,   the  ice  bridge  is  still  firm,  and   teams,  as  well  as  people  on  foot 
en  crossing  over  it  continuously. 
ihove  Montreal,  and  on  Lake  Champlain,  navigation  is  opened  and  steamers  have 

their  regular  trips. 


"LE  CANADIEN,"  QUEBEC,  MONDAY,   17th  APRIL,  1865. 

SAT    FLOOD — MORE    THAN    FIFTY    LIVES    LOST — CATTLE    LOST HOUSES,  BARNS,  &C., 

DESTROYED,   &C.,   ifec. 

he  following  details  are  from  "  I'Echo  du  Richelieu  "  and  the  "  Gazette  de  Sorel." 

SoREL,  Thursday,  noon,  13th  April. 
loe  a  few  days  the  water  has  reached  a  height  whjch  caused  fear  for  the  properties 
1  on  the  Chanal  du  Moine  and  the  adjoining  islands.  Everywhere  the  fields 
i)ujerged  and  the  farmers  could  get  an  entrance  to  their  houses  only  by  the  use 
'S  ;  the  greater  number  of  families  had  lodged  in  the  garrets  of  their  houses, 
V  awaiting  there  the  end  of  their  misfortune  ;  cattle  w^ere  moved  to  the  lofts  of 

great  part  of  which  had  already  been  destroyed  by  the  flood  which  was  threat- 
\  ery  day  and  with  the  first  strong  wind,  to  ruin  them  all.  This  day,  alas  !  was 
:  in  coming.  Yesterday  noon  a  strong  wind  from  the  south  began  to  blow  with 
lence  that  many  persons  in  the  city  feared  for  their  buildings.  Some  sailing 
ichored  at  the  mouth  of  the  Richelieu  River  began  to  drift  rapidly  down  the  St. 
•e  under  the  action  of  the  wind,  which  seemed  to  spare  nothing.  These  vessels, 
'\  resisted  ;  one  of  them  only,  lost  her  masts,  and  the  tremendous  waves  would 
(^d  her  had  it  not  been  for  two  young  men  left  in  charge  of  her,  who  succeeded 
her  upon  her  anchor  till  relief  was  given  them,  which  was  very  opportune.  Be- 
rew  other  small  accidents,  more  or  less  serious,  such  as  loss  of  wood,  of  sheds,  &c., 
■  no  mishap  to  deplore  in  our  city. 

It  what  was  more  to  fear,  were  the  probable  sufferings  the  people  of  He  de  Grace, 
X  Ours  and  of  the  "  Chenal  du  Moine  "  were  exposed  to  endure  during  this  fright- 
in. 

fact,  towards  10  o'clock  last  night  news  reached  the  city,  by  the  crew  of  the 
!•  "  Bell,"  under  Captain  Chas.  Armstrong,  whose  devotedness  was  very  great, 
vhe  storm  ever  increasing  in  impetuosity,  that  houses  and  barns  on  the  islands 
iig  the  Chenal  du  Moine  were  being  carried  away.     Immediately,  Mr.  Sincennes 

two  vessels  of  the  Richelieu  Company  to  Hbe  rigged  and  to  leave  for  the  relief  of 

ibitants,  some  of  whom,  it  was  said,  had  been  drowned  and  some  others  had  lost 

[•properties.     At  about  midnight,   the  steamer  "Terrebonne"  under  the  com- 

'f  the  experienced  Captain  Roy,  proceeded  at  full  steam  to  the  island.     It  reached 

<'race,  where  the   "  Cygne "   had  reached  during  the   day,   and   which  had  on 

great  number  of  persons  having  escaped  the  danger  of  the  storm. 
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At  2  o'clock  this  morning,  "  I'Etoile  "  under  the  active  Captain  Malhiot  was  s 
ing  towards  Chenal  dii  Moine  in  order  to  help,  if  it  was  yet  possible,  the  unfon 
flooded  habitants  of  that  district.  The  "  Terrebonne  "  came  back  here  this  morniiii; 
o'clock,  \vith  a  distress  flag  flying  at  her  stern  mast  and  having  on  board  some 
survivors  from  He  de  Grace  and  He  aux  Ours. 

The  news  brought  was  of  the  most  alarming   nature  ;  all  the  houses,  or  near 
had  been  carried  away  ;  twenty  or  twenty-five  persons,  partly  women  and  childre: 
found  a  watery  grave.      The  barns,  containing   cattle,    the  houses,  tfec,  of  the  tVn  •.. 
were  no  more  to  be  seen.     A  few  minutes  later  "  I'Etoile  "  reached  here  with  15(j ; 
or  more  on  board,  from  the  Chenal  du  Moine.     Nothing  was  more  heartrending 
misery  was  the  greatest ;  scarcely  were   they  clothed!     The  great  number  wei. m 
headed  and  barefooted. 

The  city  is  in  the  highest  state  of  excitement !    the   clergy,  the  city  counrii ' 
Honour  Judge  Loranger,    Mr.    Sincennes,   and  the  leading  citizens  of   Sorel  aie 
engaged  giving  a  shelter  to  these  poor  people.     At  this  moment,  the  great  numb(j  wt 
lodged  at  the  City  Hall  ;  many  are  receiving  the  hospitality  of  particulars. 

The  approaches  to  the  wharf  of  the  Richelieu  Company  are  incumbered  sint  th( 
morning. 

The  number  of  the  victims  of  the  flood,  now  here,  is  about  250  to  300.  Onchilc 
only  has  been  brought  here  in  a  state  of  death ;  no  other  dead  body  has  yet  >p^' 
recovered. 

Very  nice  courageous  acts  are  related  of  persons,  who  during  the  circuDist 
have  employed  all  their  means  for  the  rescue  of  these  unfortunates. 

LATEST    NEWS. 

2  p.n 

A  meeting  of  the  citizens  called  by  His  Honour   the  Mayor,  R.  H.  Kittson Jsij, 
was  held  this  forenoon  at  the  Court  House ;  every  one  present  has  shown  a  great  b-^i 
ality ;  in  the  space  of  a  few  minutes  the  subscriptions  for  the  relief  ol  the  flooded 
reached  $1,600.     This  amount  shows  the  zeal  of  our  leading  citizens,  and  one  will  ^ 
astonished  when  it'll  be  known  that  the  Messrs.  McCarthy  have  personally  given 
Mr.  Sincennes,   $150 ;  Hon.  Judge  Loranger,   $100 ;  Richelieu   Company,  $5(' : 
David  Armstrong,  Mr.  M.  C.  L.   Armstrong,   $60;  Dr.  L.   U.   Turcotte,  "$100  : 
Morgan,  $50  ;  W.  Lunan,  $50  ;  A.  N.  Gouin,  $50 ;  P.  R.  Chevalier,  $50 ;  W.  BiJ 
$50 ;  Eugene  Bruneau,  $40  ;  and  many  others  who  handsomely  did  credit  to  our 
lation.      Subscriptions  are  yet  given  actively  and  liberally. 

In  the  Chenal  du  Moine,  no  lives  w^ere  lost  ;  the  number  of  buildings,  hous|;! 
barns,  carried  away  is  from  60  to  70 ;  out  of  which  24  are  houses.  One  farmer 
Millet,  lost  13  buildings.  It  is  impossible  to  tell  exactly  the  number  of  cattle  1 
it  is  very  large.  On  Isle  de  Grace,  19  or  20  people  perished.  One  Pelocjuin, 
children,  and  he  himself  owes  his  life  to  his  rescuers.  One  Ethier,  of  He  de  Grac,  .- 
his  wife,  his  sister-in-law  and  two  of  his  children  drown  under  his  eyes.  Ai^l 
Joseph  Lavallee,  of  He  de  Grace,  had  taken  hold  of  a  branch  of  a  tree,  with  hi  a\ 
and  4  or  6  of  his  children,  where  he  stood  during  16  hours  at  the  mercy  of  the  w 
he  saw  one  of  his  children  perish,  his  wife  die  at  his  side,  and  yet  he  was  strong  en 
to  wait  with  the  balance  of  his  family  till  he  was  relieved. 

The  city  is  yet  in  a  state  of  excitement.  The  water  recedes  visibly.  Let  u^k 
that  the  adjoining  parishes  that  have  not  so  severely  suifered  by  this  terrible  ca  n 
will  join  the  population  of  Sorel  to  provide,  as  much  as  possible,  to  the  wants  oili 
unfortunate  compatriots. 

Hnrthier. — The  news  coming  from  the  "  Petit  Nord  "   is  alarming  ;  every whe 
buildings  have  nearly  completely  disappeared.      17   lives,  it  is  said,  have  been  It, 
He  du  Pads. 

6.30  p.n 

Th(!  "Terrebonne  "  is  coming  back  from  a  second  trip  to  the  Islands;  her  d;i' 
flag  is  yet  flying.  She  Ijrings  back  two  corpses  :  the  body  of  the  wife  of  Joseph  Lail 
(above  mentioned)  and  the  one  of  a  young  child  ;  also  a  great  number  of  cattle. 
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ih  '  May  God  give  us  courage  and  protect  us  duiing  these  misfortunes. 
Durin-  the  storm  the   "Cygne"  could  scarcely  hold  herself  on  her  anchor.  Captain 
11,.  and  2  men   resolutely  'took    a  canoe   and   were    rowing  towards   the   direction 
shouts  came  to  from'people  in  danger  of  drowning.      liut  their  trail  cratt    was 
,..  with  ditticulty  the  storm,  the  waves  were  filling  it  ;    they  reached  some  trees 
tliev  had  a  shelter.     There,  they  found  a  young  girl,  who  by  one  hand,  was  hold- 
branch  of  a  tree,  and  maintaining  herself  above   the   water  by  means  ot  a  wash- 
,lch  she  had  used  for  reaching  the  tree.      At  the  sight  of   the  canoe    nearing  her, 
,vw  herself  in,  but  this  additional  weigiit  was  nearly   upsetting  the   canoe  which 
irly  three  quarters  tilled  with  water,  when  the  young  girl  took  a  resolute  hold  ot 
.li-tub  and  during  the  time  the  men  were  keeping  the  canoe  next  to  the  trees,  she 
led  in  emptying  it.    At  a  little  distance  further,  another  young  girl,  with  2  young 
u  in  her   arms,  was  standing  in  a  tree  cracking   undei-  the   repeated  lashes  of   a 
I  wind.  ^^ 

After  3  hours  terrible  pangs,  these  men  succeeded  in  rejoining  the  "  Cygne. 
los  Capt.  Laforce,  who  then  risked  his  steamer,  to  save  the  wrecked  people,  and 
Labelle  whose  heroism  we  mentioned  above,  it  is  stated  that  Mr.  J.  B.  Lavallee, 
■1  who  was  on  board  the  steamer,  exhibited  during  all  that  time  a  courage  proof 
I  everythincr  and  a  great  presence  of  mind  ;  without  the  co-operation  and  the 
-uce  of  this  courageous  man,  it  is  probable,  that  we  would  have  to  deplore  the 
..s  of  the  "  Cygne,"  and  consequently  that  of  many  lives. 

The  passengers  of  other  steamers,  during  the  same  night  and  during  the  day,  yes- 
ay,  picked  up  numerous  wrecked  people,  men,  women  and  children,  whom  they 
ijjht  to  Sorel,  half  dead  by  anguish  and"  misery.  i  ,      i     i 

One  Lavallee  alias  Blache,  had  seen  his  house  crushed  by  the  waves  and  he  had 
tan  to  a  canoe,  with  his  wife  and  five  children.  A  few  minutes  later,  the  canoe  was 
crhed  ac-ainst  the  trees.  The  poor  mother  took  hold  of  the  branches  ot  a  tree  and 
lu  husband  succeeded  in  reaching  another  tree,  with  his  five  children.  He  stood  there, 
hlld  under  each  arm,  and  the  other  three  near  by,  during  sixteen  hours.  His  wite, 
>ted  by  hardship,  was  drowned  in  his  presence  and  one  of  his  children  died  in  his 
When  they  were  relieved,  the  children  were  benumbed  by  cold  ;  but  as  soon  as 
father  was  in  the  canoe  he  paddled  courageously  towards  the  steamer.  The  corpse 
ot  is  wife  was  recovered  yesterday.  .     i     i         i 

Will  you  have  something  more  thrilling  ?    Read  1    A  woman  was  in  bed  on  the  verge 
onfineinent.     The  husband  seeing  that  the  storm  was  threatening  his   house,   asked 
wife  to  have  the  courage  of  getting  up  so  as  to  reach  the  canoe.     She  answered  him  : 
ive  yourself  with  the  children,  if  you  can  ;  as  for  me,  I  see  it  is  impossible  ;  but  we 
meet  again  in  the  other  world."     And  while   she  was  speaking  the  house  fell  down 
all  were  thrown  in  the  water  1     This  is  no  romance.     It  is  naked  truth.   These  events 
e  happened  the  day  before  yesterday.     But  we  have  said  enough. 
We  read  in  the  second  edition  of  the  "  Union  Rationale  "  of  Saturday  : 
''We  have  obtained   some  more  details  on  the  flood  which  further  increase  the 
iilhtful  picture  of  its  disasters,  which  we  have  extracted  from  the  '  Gazette  de  borel. 

The  Rev  M.  Plinguet,  arriving  from  He  du  Pads,  this  morning,  brought  the  sad 
4's  that  17  persons  Imve  perished  on  that  Island,  whereas  '25  perished  on  He  de  Grace 
ai  He  aux  Ours.  It  may  be  that  a  greater  number  have  lost  their  lives  ;  we  are  not 
s  e  yet  of  having  ascertained  the  whole  extent  of  hecatombs. 

All  the  houses,  barns,  &c.,  from  the  division  road  of  St.  Cuthbert  down  to  the  Com- 

liii  of  Maskinonge,  on  a  length  and  a  breadth  of  about  5  leagues,   have  been  blown 

vn,  carried  away  and  destroyed. 

A  letter  from  He  du  Pads,  of  13th  April,  1865,  contains  the  following  : 

•  The  water  was  6  inches  higher  than  the  day  before.     We  cannot  form  an  idea 

:he  spectacle  presented  bv  this  flood  ;  water  has   never  been  so  high  since  0/  years. 

.vards  2  p  m.  yesterday  blew  a  furious  wind,  which  lasted  till  night,  keeping  steadily 

its  height  for  some  3  or  4  hours.     The  wind  was  so  strong  that  in  my  stoiie  house, 

ich  is  very  solid,  we  continuously  felt  the  floor  shaking  under  our  feet.     The  waves 
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outside  of  the  river  "banks  were  tremendous  ;  they  struck  with  such  a  force  against  en 
obstruction  that  they  were  flying  over  the  buildings  ;  above  the  surface  of  this  lis 
stretch  of  water  the  atmosphere  had  the  appearance  of  being  filled  with  drifting  s  »\ 
(poudrerie)  as  in  winter. 

'•'  I  learn  at  this  moment,  8  a.m.,   that  three  houses,  at  He   da  Pads,  were  bl  :i 
doNvn  by  the  wind  and  carried  away  with  all  their  contents  ;  also  17  lives  were  lost 

Mr.  Belcourt  hands  us  the  following  letter  from  Three  Rivers,  dated  14th  Apri 

"  I  assure  you  that  the  12th  April,  1865,  will  be  engraved  forever  in  the  men 
of  the  Trifluvians  and  of  the  inhabitants  of  the  adjoining  parishes.  In  fact,  I  1 
never  seen  such  a  frightful  spectacle  as  that  witnessed  in  the  afternoon. 

"  The  water  was  extraordinarily  high  and  the  ice  from  the  lake  was  moving  do 
when  commenced  a  gale  from  the  south-west  which  broke   down   fences,  vessels,  hou 
barns,  &c.  with  a  terrible   rapidity.      The   losses   are   immense   here  ;   not  less  than 
houses  have  been  destroyed,  wholly  or  partially,  without  taking  into  account  the  sh 
stables,  &c.      And  the  worst   of  it  is,   that  the  poorer   class  is  partly  affected, 
water  has  caused  damages  specially  on  St.  Philip  and  St.  George  streets,  and  the  ic< 
Notre  Dame  street,  near  the  little  bridge.     The  house  of  Seymour,   belonging  ono 
Gilmour,  has  been  crushed  with  all  the  furniture,  and  three  other  houses  this  side  o: 
have  had  their  fronts  torn   so   much   that   furniture  was   drifting  out.     The  river 
covered  with  poles,  posts,   boards,   bedsteads,   commodes,   carts,   bark  canoes,  and  e 
v/hole  buildings.     And  the  most  terrible  is  that  we   have  to  register  two  lives  lost :  ii 
the   outskirts    of   the    city,    F.    Dufresne,   and  one  of  his  sons,   were   drowned   ii  a 
small  scow.     The  eldest  of  his  sons  escaped.     I    think  some  lives  were   also  lost 
the  country.     It  is  related  that  one  Syrenne  was  drowned  at  Becancour,  and  accord 
to  rumour,  a  whole  house  with  the  family  in,  in  the  same  parish,  has  been  carried  aw 
At  Yamachiche,  at  "la  Pointe  au  Sable,"  and  on  the  south  of   the  river,  opposite  Tl 
Rivers,  a  great  number  of  buildings  have  been  carried  away,  some  with  the  cattle  in.  I 
am  just  imformed  that  at  Yamachiche,  no  less  than  fifty  buildings  of  all  kinds  haveb(  i 
demolished  ;  it  is  stated  that  a  lady  lost  her  house,  barn,  and  even  her  cattle.    I  beli»e 
that  when  all  the  damages  caused  by  these  three  elements   which  have  struck  upon  ( 
district  will  be  all  known,  the  losses  will  be  incalculable. 

"  Yesterday,  I  went  all  around  town,  and  I  assure  you  that  it  is  very  painful  to 
everything  disturbed  ;  everywhere  we  meet  but  poles,  boards,  furniture,  and  doorst( 
hanging  around;  a  whole  house  floated  off  and  grounded  into  the  street  where  Proi 
lives  ;  another  house  was  carried  through  the  street  where  Thivierge  lives  and  grounql 
on  the  Hay  Market  square. 

"The  body  of  F.  Dufresne  has  not  yet  been  found  ;  that  of  his  son  has  b 
recovered ;  as  the  water  is  receding  quickly,  hopes  of  finding  the  father's  body  ; 
entertained. 

"  A  small  steamboat  left  here   for    Sorel,  yesterday;  the  lake  seems  to  be  cle 
of  ice." 

Minor  Nev.^s. — Friday,    14th  April,    in   the   afternoon,  a  portion  of  the  ice  brid 
opposite  the  town  broke  and  moved  down  with  the  tide ;    but   a   large   floe   of  i 
from   above,   opposite  the  Grand  Trunk  Station,  a  few  moments  later,  came  down 
this  side  and  grounded  in  front  of  Fin) ay  Market  and  took  the  place  of  the  drifting 
in  such  a  way  that  a  new  bridge  was  formed   opposite   the  city,    over  which  people 
foot  were  seen  crossing  to  Levis  as  late  as  noon,  when  it  disappeared  with  the  ebb ;  1 
what  is     most   singular,    during    the    afternoon  of  the  following  day,  another  floe 
large  dimensions  closed  the  river  at  the  same  place,  forming  a  third  bridge  over  whi( 
circulation  between  the  two  shores  was  renewed,  though  with  danger.     Towards  5  p.n| 
at  the  time   when   the   boatmen  were   yet  afraid   to  cross  over  this  improvised  bridi 
without  their  boats,   an    intrepid  Irish   ^voman,   not   to   say   imprudent,  left  the  Grail 
Tiunk    Station,    and    daringly    proceeded    to    come    alone    over  to  this  shore,  amid! 
immincMit  danger  and  frequent  open  spaces  here  and  there,  and  when  the  floating  piecl 
of  ice  could   separate  and   move  off  downward.     Happily,   Ellen  Wall   (such  was  h^ 
name)  did  so  well  that  she  got   without  hindrance  to  Finlay  Market,  where  a  lard 
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.\vd  liaving  assembled  to  look  at  the  end  of  this  act  of  temerity,  applauded  the  child 
f  the  Green  Erin.  A  man,  wishing  piobahly  to  follow  Ellen  Wall's  example,  left 
rom  this  side  towards  Levis,  but  the  ice  shoved  before  he  could  reach  his  destination, 
nd  he  was  carried  down  to  a  considerable  distance  ;  he  was  rescued  by  men  in  a  canoe. 

19th  April.     A  painful  rumour,  says   "  1' Union    Rationale"    of   yesterday,     was 

.  ulating  the  day  before  yesterday,  that  not  less  than  80  persons  had  been  drowned 

uring  the  tlood  in  the  Grand  Nord,  Parish  of  St.  Cuthbert.     We  have  yet  no  positive 

ata,  but  such  a  large  number  of  houses  have  been  removed,  that  we  fear  the  chapter 

f  misfortunes  will  be  increased  by  new  hecatombs. 

In  8t.  Therese  Island,  opposite  Varennes,  two  houses  were  crushed  by  ice  ;  one,  in 
tone,  was  the  property  of  the  Estate  of  the  late  Mde.  Joseph  Laporte,  and  the  other 
»elonged  to  L.  A.  Robitaille,  Escj.  ;  the  tenants  have  nearly  lost  all  their  furniture  and 
•rain. 

The  wind  caused  yet  more  extended  damages  all  along  the  river.  The  water  has 
aten  away  the  shores  in  a  dreadful  manner  and  par-t  of  the  wharves  are  demolished. 

A  letter  from  Varennes  says  :  '.'  We  see  but  demolished  barns.  Five  of  these  are 
otally  wrecked.  The  good  sisters  of  "  I'Hospice  de  Lajemmerais  "  have  experienced  a 
errible  mishap.  Every  one  knows  that  the  pecuniary  means  of  these  holy  nuns  to  do 
;ood  are  very  limited.  Some  years  ago  they  had  a  chapel  built  up  w^ith  brick,  in  the 
ear  of  the  principal  body  of  the  hospital,  in  order  to  strengthen  this  building  and  to 
iicilitate  pious  exercises.  The  gale  swept  the  whole  chapel  away.  The  roofs  w^ere 
ound  two  arpents  further." 

Mr.  Hyacinthe  Desrochers,  of  'He  Ste.  Therese,'  was  very  near  being  killed  ;  the 
oof  of  his  barn  fell  upon  him  and  he  was  pulled  from  under  the  ruins  half  dead.  One 
if  his  shoulders  is  broken  and  his  neck  nearly  so.  He  suffers  greatly  from  pains  in  the 
tomach.     Dr.  Painchaud  has  been  called  to  attend  him. 


"LA  MTNERVE,"  MONTREAL,   IItii  APRIL,   1865. 

THE    RIVER. 

Sunday  morning,  the  few  arpents  of  bordage  ice,  opposite  the  town,  have  been 
amoved  by  the  stream  and  the  water  begins  to  recede  from  over  the  wharves,  but  they 
tre  yet  covered  by  large  piles  of  ice. 

The  "Iron  Duke"  and  the  "Fashion"  steamed  Sunday  as  far  as  the  foot  of  St. 
Vlary's  Current  and  are  yet  anchored  at  this  place. 

It  will  be  hard  for  the  ferry  to  begin  its  operations  before  the  end  of  the  week,  on 
iccount  of  the  obstructions  by  the  ice.  On  the  Longueuil  side  the  ice  piles  extend  from 
he  bottom  of  the  river  to  many  feet  above  the  surface  of  the  water. 

Five  or  six  schooners  whose  winter  quarters  were  in  the  Boucherville  Islands  have 
irrived  at  the  Canal. 

The  news  received  from  the  district  below  is  all  of  the  same  nature.  The,place, 
uost  affected,  is,  we  believe,  the  Island  opposite  the  Village  of  Boucherville.  On 
Tuesday  last,  the  ice  carried  away  two  barns  and  one  house  belonging  to  Mde  Vve. 
I^uintal,  of  Boucherville,  and  also  another  barn.  One  man,  named  Lesperance,  was  in 
[his  house  with  some  fifteen  children  when  the  ice  was  nearing  the  place.  He  quickly 
passed  the  children  through  a  window  and  deposited  them  in  a  boat ;  at  the  instant,  he 
vas  placing  the  last  child  in  .the  boat,  a  cake  of  ice  carried  away  the  shutters  and  one 
ninute  later  the  house  was  removed.  This  island  is  not  at  a  great  distance  from  the 
here  of  Boucherville,  and  as  all  the  doings  of  the  inhabitants  could  be  seen  from  this 
'here,  a  large  crowd  gathered  to  witness  the  scene. 

It  is  said  that  the  i(^e  shoves  opposite  St.  Sulpice  have  formed  a  wall  reaching  the 
leight  of  the  telegraph  posts. 

The  river  is  cleared  as  far  down  as  Lanoraie,  but  the  ice  between  Lavaltrie  wharf 
ind  the  Island  opposite,  is  yet  solid,  so  that  steamboats  will  not  be  able  to  call  there 
:'or  some  time. 
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Sunday,  canoes  were  yet  used  for  circulating  in  the  streets  of  Berthier ;  thi 
unfortunate  village  is  now  flooded  since  a  fortnight.  According  to  the  latest  news,  th^i 
water  which  was  near  reaching  the  Church  of  He  du  Pads  threatens  to  invade  the  wholi 
of  this  Island. 

In  the  Chenal  du  Moine,  the  water  covers  the  land  as  far  as  the  eye  can  reaclit 
The  ice  upset  one  house  and  one  barn,  and  we  have  not  ascertained  if  any  other  loss  haJ 
taken  place.  The  poor  inhabitants  are  forced  to  leave  their  premises  or  to  use  scaffold) 
ing  for  remaining  in.  \ 

Canoes  are  fastened  at  people's  doors  and  everyone  rushes  at  them  when  the  ict 
becomes  threatening. 

The  flood  was  seriously  felt  at  Sorel  and  the  houses  on  the  bank  of  the  river  hav( 
been  inundated. 

The  "  Journal  de  Quebec  "  of  Saturday  says  : 

Notwithstanding  all  what  is  said,  the  ice  bridge  opposite  Quebec,  is  yet  solid 
Yesterday,  a  chain  weighing  more  than  2,500  lbs.  has  been  taken  over  the  river  in  ; 
sleigh  drawn  by  three  horses,  one  in  front  of  the  other,  from  the  Grand  Trank  Landing 
without  any  accident  happening. 


'•  LA  MINER VE,  "  MONTREAL,  12th  APRIL,  1865. 

FLOOD    AT    THREE    RIVERS. 

9th  April,  11  a.m. — The  outskirts  of  the  city  are  flooded  and  a  great  part  of  ou 
unfortunate  town  presents  a  painful  appearance.  The  poor  sufferers  are  without  fire 
nor  bed,  nor  bread.  The  whole  of  St.  Philips  ward  is  flooded  and  the  water,  on  Noti 
Dame  Street,  reaches  the  store  of  Mr.  Houliston.  The  boatmen  give  us  a  remembranct 
of  Venice  during  Carnival.  The  water  is  stated  to  stand  higher  than  during  the  greai 
flood  of  1843. 

The  ice  of  the  lake  is  yet  solid;  but  if  it  comes  down  during  this  high  state  of  th( 
river,  w^e  fear  immense  disasters. 

11th  April,  3  p.m. — At  two  o'clock  sheets  of  ice  began  to  pass  down;  they  ar< 
thought  to  be  coming  from  the  lake  ;  water  rose  6  inches  since  last  night. 

A  shed,  on  Turcotte's  wharf,  has  been  torn  into  pieces  and  carried  by  ice. 

It  is  thought  the  ice  will  cause  terrible  damage  ;  half  of  the  town  is  under  watei 
and  we  cannot  ascertain  the  extent  of  the  distress  existing  everywhere. 

THE    NAVIGATION. 

Navigation  is  long  to  open.  The  day  before  yesterday  the  steamboat  "  John  Brown ' 
came  in  the  harbour,  and  yesterday,  the  "  Richelieu"  arrived. 

The  steamboat  "  Richelieu  "  came  from  Lachine,  through  the  rapids,  yesterday  after] 
noon  and  entered  into  the  Canal  Basin. 

This  nice  boat  has  been  bought  during  the  winter  by  the  Trinity  Board  of  Montreal, 
and  given  to  the  charge  of  Capt.  Cotte,  superintendent  of  pilots  ;  she  will  be  used  for  thd 
buoys  services  and  the  general  direction  of  the  lighthouses  between  Quebec  and  Montrealj 

Yesterday  water  rose  many  inches  and  covers  again  the  wharves.  This  slight  rising 
caused  the  ice  grounded  on  these  wharves,  to  flow  away. 

At  the  foot  of  the  current,  canoe  men  have  organized  a  regular  line  of  crossing. 

( )ur  telegraph  corresjoondent  from  Three  Rivers,  gives  us,  to-day,  some  news  and  we 
(•all  the  attention  of  our  readers  to  our  special  despatches.  | 

The  Richelieu  Company  has  been  good  enough  to  hand  us  the  following  letter  from! 
Three  leavers,  received  yesterday  morning.  j 

Three  Rivers,  10th  April,  1865. 

Since  my  last  letter,  water  has  not  receded  ;  on  the  contrary  its  rise  has  been  alarm 
ing.     The  ice  breakers  on  Molson's  Wharf  are  covered  by  2  or  3  feet  of  water. 

Th(;  Farmei-s'  Hotel  is  all  surrounded  by  water.  If  the  lake  ice  moves  down,  wei 
fear  every  house  on  the  edu:e  of  the  river  will  be  crushed  and  even  carried  away.  In| 
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.it,  all  the  low  part  of  the  city  is  under  water,  this  means  about  half  of  the  city  and 
'onus  the  places  of  residence  of  the  poorer  class  ;  so  that  you  may  jud<^e  of  tiie  existing 
-cry.  We  are  happy  to  seethe  corporation  and  charitable  people,  doing  tlieir  utmost, 
lieij)  the  unfortunates.  It  is  thought,  that  in  many  places,  water  rose  by  8  feet,  at 
ist,  and  at  this  hour,  it  is  yet  rising.     It  is  related  that  the  ice  is  yet  very  solid  below. 

I  regret  that  I  am  not  able  to  keep  you  posted  by  telegraph,  on  the  disasters  the 
will  cause  here,  because  the  wire  has  been  carried  away  at  la  Point  du  Lac. 

When  T  was  finishing  this  letter,  I  received  a  despatch  from  the  agent  of  the 
lehelieu  Company,  at  Batiscan,  Mr.  Marchildon  ;  he  says  the  ice  has  moved  down  as 
r  as  Grondines  and  that  Batiscan  is  extraordinarily  flooded  and  that  everywhere  they 
surrounded  by  water. 

At  Quebec,  the  bridge  is  of  a  distressing  Hrmness. 

The  "  Canadien  "  of  the  10th  says  : 

"  Saturday,  two  horses  drawing  three  very  large  pieces  of  square  timber  crossed 
bridge  and  reached  Levis  without  accident.  Last  night,  about  6  o'clock,  a  boat 
■m  Island  of  Orleans,  carrying  five  men,  has  been  seen  reaching  the  lower  edge  of 
'  bridge. 

''  This  boat  which  was  of  large  dimensions,  was  di-awn  on  the  ice  and  taken 
I  hout  any  mishap,v  by  the  men,  to  the  Finlay  Market. 

This  morning,  summer  as  well  as  winter  vehicles  cross  over  the  bridge  with  as  much 
lotv  as  ever. 


"LA  MINERVE,"  MONTREAL,   13th  APRIL,   1865. 

THE  SEASON. 

Yesterday  was  characterized  by  a  furious  gale  which  deprived  the  spring  of  its 
utle  features. 

The  wind  blew  the  hats  off  the  heads  of  people  ;  roofs  of  houses  were  thrown  down  ; 
.i  Griftintown,  it  helped  in  drying  the  floors  on  account  of  houses  being  ventilated  by 
he  roofs. 

The  large  warehouse,  on  Pointe  a  Callieres,  Commissioners  street,  belonging  to  Mr. 
Logan  and  occupied  by  M.  T.  Marc.  Bryson,  had  15  to  20  ft.  of  its  rooting  removed; 
»ne  large  stone  chimney  was  blown  down  ;  two  soldiers,  members  of  the  band  of  the 
'>Oth,  that  were  passing  at  the  foot  of  said  building  were  very  much  frightened. 

Another  gentleman,  student-at-law,  was  very  near  being  struck  by  a  sash  detached 
loni  the  second  floor  of  a  house  on  Beaver  Hall.  The  wind  did  some  good  to  the  har- 
j  )Our ;  it  removed  nearly  all  the  ice  piles.  And  we  have  only  to  regret  that  the  wharves 
'ire  yet  under  water  and  no  steamboat  can  be  snubbed. 

We  learn  that  the  two  steamboats  that  were  anchored  yesterday  opposite  Hoche- 
:a,  dragged  their  anchors.      Damages  are  feared. 

We  hope  the  end  of  our  narration  of  disaster  along  the  river  is  at  hand.  The  only 
<.ct  that  we  have  to  register  concerns  He  Bouchard  :  A  barn  in  the  loft  of  which  cattle 
'\^  taken  refuge  having  collapsed,  two  horses  and  four  cows  were  killed.  A  little 
lUrther  down  the  river  the  waters  carried  away  a  portion  of  some  islands,  and  swept 
away  barns,  ice-breakers,  shrubs  and  large  trees. 

We  do  not  expect  a  steamboat  from  Sorel  before  2  to  3  days. 

The  Richelieu  company  has  been  good  enough  to  communicate  to  us  the  following 
jdetails  concernino-  Three  Rivers  and  its  neiijhbourhood. 


Three  Rivers,  11th  April,  1865. 

Since  yesterday,  water  continued  to  rise  till  about  10  o'clock  in  the  morning,  when 
it  began  to  fall  a  little.  Ice  floats  about  in  small  quantities  since  this  morning.  This  is 
generally  believed  to  be  the  beginning  of  the  shove  of  the  ice  from  the  lake.  The  inha- 
bitants say  that  the  water  has  never  been  so  high  since  60  years.  To  give  you  an  idea 
'^f  its  height  I  have  onlv  to  tell  you  that  it  would  be  possible  to  take  a  canoe  on  Notre 
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Dame  street  and  proceed  to  Yamachiche,  by  following  the  Post  road,  a  distance  of 
leagues.  I  learn  that  Mr.  Marchildon  is  much  afraid  that  his  wharf  will  be  carri 
away  ;  this  will  be  a  great  loss  for  him.  No  serious  accident  has  yet  been  record 
in  the  city  ;  one  was  registered,  but  it  had  no  fatal  results.  This  morning  an  old  mt 
fell  over  his  canoe  on  one  of  the  streets,  but  he  got  off  with  a  cold  bath  which  is  vei 
disagreeable  at  this  time. 

By   the  last  news   we  learn   that  the   ice   is  jammed  at  Grondines  and  Cap  a 
Roche. 

If  the  ice  of  the  lake  has  moved  down  yesterday,  as  we  believe,  helped  by  tl 
strong  wind  that  prevailed  here,  we  cannot  form  an  idea  of  the  disasters  the  sho> 
must  have  caused.  We  are  in  dread  that,  on  account  of  the  height  of  the  water,  tl 
houses  situated  on  the  wharves  at  Three  Rivers,  may  be  swept  away.  Neyertheles! 
at  the  instant  of  going  to  press  we  have  not  received  any  dispatch  from  this  place.  AA 
are  inclined  to  believe  that  the  ice  bridge  opposite  Quebec,  must  have  been  badly  shake 
yesterday,  by  the  first  tide  of  April,  if  indeed,  it  has  not  disappeared. 

The  citizens  of  Sorel  have  opened  subscription  lists  to  come  to  the  assistance  ( 
the  unfortunate,  wretched  people  of  Chenal  du  Moine  and  adjoining  islands. 

At  Quebec,  vehicles  were  seen  crossing  over  the  bridge  yesterday. 

The  farmers  take  advantage  of  the  advanced  state  of  the  season,   and   sowing 
being  done,  everywhere. 


Vi 


"LA  MINERYE,"  MONTREAL,  L5th  APRIL,  1865. 

GREAT     FLOOD     AT     SOREL— BERTHIER     AND     THREE     RIVERS — ^50     PERSONS   DROAVNED — 50 

VICTIMS  OF  THE  FLOOD. 

We  have  to  record  a  frightful  disaster  on  the  islands  of  Sorel.  Providence  has  take 
us  through  hard  trials,  for  the  misfortune  experienced  by  a  portion  of  our  compatriots 
is  truly  a  national  calamity.  Since  a  few  days,  our  columns  contain  sorrowful  narrative 
of  the  destruction  caused  by  the  flood.  Alas  !  we  w^ere  far  from  believing  that  thes 
different  catastrophes  were  only  the  prelude  of  unheard  mishaps.  At  this  moment  th 
city  of  Sorel  and  its  neighbourhood,  are  in  mourning  ;  death  has  made  some  victims  i 
hundreds  of  families  and  ruined  whole  homesteads.  \ 

Our  daily  reports  have  kept  our  readers  posted  on  the  distress  caused  by  the  floo(! 
at  Sorel  and  in  the  islands.  We  have  seen  how  the  inhabitants  of  the  Islands  Du  PacUj 
Du  Moine,  De  Grace,  De  Madame,  &c.,  have  been  held  in  captivity.  Monday  and 
Tuesday  the  water  rose  so  much  that  the  people  fled  to  the  second  floors  of  their  house! 
and  could  not  come  out.  Wood  and  tire  were  wanting  and  a  single  board  separatin^^ 
them  from  the  water,  was  not  sufficient  to  preserve  them  against  an  unbearable  cold. 

Bread  became  scarce  ;  victuals  were  decreasing  by  degrees,  and  in  a  short  time  thes»| 
unfortunate,  isolated  people,  deprived  of  all  resources,  had  only  to  contemplate  the  abys.' 
under  their  feet,  a   threatening  heaven   over  their   heads  and  famine   amongst   them 
death  was  everywhere.     A  fearful  scene  of  desolation  was  slowly  approaching. 

Wednesday,  threatening  clouds  were  gathering  on  the  horizon.  Shortly  afterwards 
tlie  gale,  which  carried  consternation  all  over  the  country,  reached  with  a  greater 
\iolence  the  most  unfortunate  of  these  people.  In  our  quiet  houses,  each  roaring  of  thfj 
storm  caused  each  of  us  to  tremble,  nevertheless,  we  had  the  knowledge  of  a  sure 
asylum,  in  case  of  mishaps,  alas  !  it  was  not  so  for  other  compatriots  already  reduced  tq 
despair.  I 

Th(5  gale  began  by  raising  the  waves  into  fury,  and  in  a  few  moments  tremendoupj 
waves  had  been  formed,  which  lashed  with  impetuosity  through  the  rooms  of  flrst  floorsj 
of  h(>us(;s.  We  would  have  wished  to  never  have  to  relate  the  seciuel  of  this  terriblej 
(lijuna.  Nature,  in  one  of  those  great  convulsions,  never  to  be  painted,  displayed  around 
Im'i-  the  cort(!ge  of  terror.  The  victims  that  a  watery  grave  was  to  receive  suff'ered  at 
tirst  all  the  pangs  of  fright.  These  miserable  exiles  already  tormented  by  hunger  and 
cold  felt  the  most  violent  moral  sufferings.  They  were  losing  their  energy  with  the^ 
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I   strength  of  their  bodies.      Each  cracking   of  thoir  houses    resounded   terri))ly    in   th(!ir 
-»uls,  for  the  hist  efi'orts  of  their  retreat,  were  like  the  voice  of  a  solemn  warning. 

These  moments  of  supreme  anxiety  were  not,  however,  of  long  duration  ;  fears 
were  to  be  succeeded  by  the  most  terrible  of  all  realities.  Roofs  were  scattered  on  the 
waves ;  barns  soon  were  demolished,  and  the  cattle  kept  on  scaffolds  raised  in  the  lofts 
were  precipitated  in  the  water  and  drowned. 

It  is  difficult  to  hold  back  the  irresistible  emotion  which  takes  possession  of  our  heart 

at  the  idea  of  the  most  awful  catastrophe  that  ever  visited  this  country.      Thousands  of 

compatriots,  some  friends,  some  relations  perhaps,  have   passed   without  transition  from 

wealth  to  the  most  abject  poverty.     Alas  !  they  have  not  only  lost  their  goods,  but  their 

:    families,  or  they  have  died  themselves.     Yes,  they   sank    under  an  errand  wave.      The 

j    land  they  had   fecundated  by  their  sweats  is  to-day  the  bed  of  an  abyss,  the  saddest  of 

'    all  graves.      How  can  we  describe  the  painful  scene  of  the  gale  breaking  the  foundations 

I    of  houses  and  precipitating  the  inmates  into  furious  waves.      Here  is  a  father  forgetting 

;    himself  for  saving  his  wife,  and  who  disappears   under   the  water  when   he  believes   to 

I    have  hold  of  her,  the  anchor  of  his  family  ;  there  is  a  mother  breathing  her  last  Vjreath 

and  calling  the  names  of  her  children  ;  here  is  a  child,  weak,  being  without  any  support, 

I    who  is  crushed  by  wrecks  before  being  in  possession  of  his  watery  grave. 

Such  was,  however,  the  spectacle  to  be  seen  Wednesday  last,  amongst  the  Islands 
1  of  Sorel.  In  some  hours  50  victims  were  violently  withdrawn  from  this  world  ;  2000 
I   persons  could,  from  one  second  to  another,  have  the  same  fate. 


•5f 

Here  follows  an  account  of  the  lives  lost  and  damages  done  to  properties,  according 
to  "la  Gazette  de  Sorel."     It  is  believed  50  liv^es  in  all  were  lost. 

ILE    DE    GRACE. 

Joseph  Lavallee's  wife  and  one  child  ;  Louis  Cardin's  wife  and  three  children  ; 
Pierre  Ethier's  wife,  three  children  and  his  sister-in-law  ;  four  children  of  Pierre  Pelo- 
quin  ;  two  children  of 'Ignace  Lavallee  ;  his  wife  has  been  rescued  in  a  dying  state.  One 
child  of  Paul  Cardin. 

With  the  exception  of  three,  all  the  houses  of  the  Island  have  been  thrown  down 
by  the  wind  and  the  waves,  and  most  of  the  cattle  perished ;  also  nearly  the  whole  of 
the  grain,  etc.,  destroyed. 

ILE    AUX    OURS. 

Ignace  Bergeron,  Pierre  St-Martin,  Frs.  St  Martin,  Pierre  Bergeron  and  Pierre 
Plante  have  lost  their  houses,  barns,  grain,  cattle,  cfec.  It  is  supposed  that  Pierre 
Plante  is  drowned  because  he  has  not  been  seen  since. 

ILE    MADAME. 

Bruneau  Ethier,  Belonie  Cournoyer,  Joseph  Cardin  and  Athanase  Cardin  lost  their 
houses,  barns,  cattle  and  grain.  Bruneau  Ethier  has  1,000  bushels  of  oats  in  his  barns. 
The  other  inhabitants  of  these  islands  have  more  or  less  suffered  ;  no  details  are  yet  at 
hand. 

CHENAL  DU    MOIXE. 

Seventy-one  houses,  barns,  etc.,  have  been  swept  by  the  gale.  A  large  number  of 
cattle  have  perished  and  a  great  quantity  of  grain  and  furniture  has  been  destroyed, 
but  no  life  lost.  The  inhabitants  deserted  their  homes  at  the  beginning  of  the  storm 
and  succeeded  in  reaching  the  woods  in  canoes. 

ILE    DU   PAS. 

Seventeen  buildings,  houses  and  barns,  are  said  to  have  been  carried  away,  but  we 
do  not  know  if  this  is  the  correct  figure.  Two  scows  tilled  with  people  have  been  driven 
as  far  as  the  lake.  No  victuals  were  on  board.  But  we  have  no  reason  of  dreading  that 
they  have  been  wrecked. 
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THE  STORM  OF  WEDNESDAY. 

The  storm  of  Wednesday  is  changed  into  a  veritable  disaster,  not  only  in  Montreal 
but  everywhere  over  the  country.  In  Montreal,  the  principal  accidents  are  the  follow- 
ing. Broken  trees  were  first  noticed  ;  one  of  them  is  lying  on  St.  Francois  Xavier 
Street,  opposite  the  store  of  Benning  and  Barsalou. 

A  great  number  of  trees  shared  the  same  fate  on  Sherbrooke  Street,  St.  Lawrence 
Street  and  Yiger  Square  ;   the  quantity  of  trees  broken  on  the  mountain  is  incalculable. 

Fences  and  hedges  of  all  kinds  have  been  thrown  down  in  thousands  of  places.  In 
many  instances  cattle  took  to  their  heels.  On  Wellington  Street  especially,  opposite 
Mulligan's  Hotel,  a  fence  is  destroyed. 

More  than  one  street  lamp  was  put  into  pieces,  one  amongst  them,  at  the  corner  of 
Notre  Dame  and  St.  Sulpice  Streets.  Some  fifteen  to  twenty  houses  had  part  of  their 
tin  roof  torn  away. 

At  the  foot  of  the  current,  the  roof  of  a  shed,  full  of  grain,  has  been  carried  away. 
The  body  of  the  building,  the  property  of  Mr.  Lynch,  was  damaged  to  the  extent  of 
$300  as  per  estimation.  On  Fullum  street,  a  brick  house  and  a  shed,  property  of  one 
Louis  Gauthier,  have  been  upset  at  about  the  same  time. 

The  Molson  Distillery  has  been  strongly  shaken ;  some  stone  from  the  upper  part 
having  fallen. 

A  portioA  of  the  stables  belonging  to  Mr.  Morgan  came  down. 

The  conservatory  of  Viger  Garden,  according  to  one  of  our  confreres,  was  very  nearly 
being  blown  down  by  the  wind,  and  its  preservation  was  due  to  the  efforts  of  Mr. 
Yaltimet  and  his  men  w^ho  succeeded  in  propping  it  up.  Some  of  its  panes  of  glass 
however,  were  broken,  and  the  side  most  exposed,  was  bent  and  distorted  so  much  that 
the  glazing  is  shaking,  all  the  putty  having  been  loosened.  At  different  times,  this  side 
of  the  conservatory  was  swinging  to  and  fro  5  or  6  inches  out  of  the  perpendicular. 

One  house  which  is  being  constructed  on  St.  Lawrence  Street,  property  of  Mr. 
Miron,  was  blown  down  while  four  men  were  at  work  on  it ;  one  of  them,  the  contractor, 
named  Yaillancourt,  received  such  wounds  as  to  have  to  be  taken  to  the  Hotel  Dieu. 
Fears  are  entertained  for  his  recovery. 

A  shed,  previously  occupied  by  Mr.  Taylor,  St.  Lawrence  Street,  fell  down,  burying 
two  men  who  were  not  hurt. 

At  the  corner  of  Lagauchetiere  and  Berry  Streets,  the  cut  granite  gable  of  a  house 
belonging  to  Mr.  Betournay,  was  thrown  down,  and  one  block  of  stone  of  5  feet,  fell 
down  from  another  house  in  progress,  close  to  a  labourer  mixing  mortar. 

A  wooden  house,  at  Mile  End,  near  the  toll-gate,  was  totally  upset.  The  same  thing 
happened  to  another  house  on  St.  Dominique  Street,  the  property  of  Mr.  Paquette. 

On  the  street  going  to  the  burial  ground,  a  falling  brick  house  was  near  killing  a 
passer  by.  On  Common  Street  the  roof  of  the  store  of  Mr.  Grengan  came  down  and 
missed  two  soldiers. 

At  the  Gas  Works  a  large  building  has  fallen,  wounding  many  persons,  one  of  whom 
seriously.  At  Point  St.  Charles  the  action  of  the  wind  was  also  felt ;  some  of  the  freight 
sheds  lost  their  roofs.  On  St.  Catherine  Street  a  child  had  his  arm  broken  and  the  face 
deeply  cut  by  some  falling  boards  coming  from  the  lumber  pile  at  the  back  of  the  new 
school  for  the  Brothers,  which  the  Seminary  is  constructing  at  the  corner  of  St.  Cathar- 
ine, and  St.  Denis.     A  lady  was  also  wounded. 

On  Slier})rooke  Street  a  young  servant  girl  in  the  service  of  M.  Mcintosh,  was 
near  being  struck  by  a  large  piece  of  iron  detached  from  the  house. 

The  slender  spire  of  the  steeple  of  the  English  Cathedral  was  subjected  to  oscilla- 
t'ums  of  20  to  30  degrees,  but  without  accident,  happily. 

The  "Iron  Duke"  and  the  "Fashion"  were  driven  from  their  anchorage;  the 
"  Iron  Duke,"  broken  in  many  places,  was  diverted  on  shoals,  it  is  related.  She  is  filled 
uj>  with  water,  and  the  "  Fashion"  has  gone  to  her  rescue  with  a  steam  pump. 

Towards  two  o'clock  the  tow  boat  "John  Brown"  steamed  down  in  the  midst 
of  the  Boucher ville  Islands  to  tow  up  barges  that  wintered  there.  Her  captain, 
foreseeing  the  storm,  remained  there.  Shortly  after  the  barges  were  violently  thrown 
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upon  the  island,  and  tlie  tow  boat  liad  to  ^et  tlieni  away  the  next  day.  One  of  them, 
the  "  Derrick,"  sank.  The  ice  lias  totally  disappeared  from  the  tops  of  wharves,  but  the 
water  seems  to  have  played  havoc  on  them,  for*  pieces  of  floorin*^  are  seen  floating  at 
many  points  above  the  water  which  is  yet  over  them. 

The  gale  was  not  less  fatal  in  the  country,  as  shown  l)y  the  following  letter  : — 

SiiEUKiN(iTo\,  12th  April,  18G5. 

Mr.  Editor, — Our  poor  parish  has  just  been  cruelly  tried  by  Divine  Providence. 
The  humble  temple  the  generosity  of  our  people  had  raised  to  the  Lord  has  been  torn 
into  pieces  by  a  violent  gale. 

This  afternoon,  at  about  five  o'clock,  the  faithful  that  were  in  the  Church,  heard  a 
strange  noise.  Through  the  windows  they  could  see  the  roof  of  the  building  going  down 
piece  by  piece.  At  a  few  feet  further  were  lying  the  capping  and  the  bricks  of  the  chim- 
ney belonging  to  the  parsonage.  On  the  other  side  were  about  50  feet  of  the  wrecked 
roof  of  our  modest  temple  which  was  yet  unfinished.  The  burial  ground  was  covered 
with  debris  :  many  precious  tombstones  were  crushed  down.  All  these  damages  re- 
sulted from  a  north-w^est  gale.  If  the  wind  was  now  turning  to  the  north-east  we  have 
no  d(Jubt  that  the  losses  would  be  far  greater.  The  remainder  of  the  roof  would  cer- 
tainly be  blown  ofl'.  Then  all  would  be  over  for  our  ceiling,  already  broken  at  two 
places.  We  can  estimate  the  loss  at  $120.00.  This  sum  is  very  large  for  our  poor  parish. 
We  hope  that  Providence  will  not  continue  this  trial  and  that  we  will  receive  grace.  It 
is  so  painful  to  see  the  fruit  of  many  years  savings  suddenly  destroyed.  But  against 
supreme  law  there  is  no  resistance.  H.  A.  P. 

The  wind  blew  down  one  of  the  steeples  of  the  church  at  Ste.  Therese,  which  fall- 
ing on  the  roof,  passed  through  it.  It  is  related  the  roof  of  the  church  at  Ste.  Athanase 
has  been  removed  ;  but  we  are  not  sure  of  the  fact. 

Portion  of  the  roof  of  the  church,  at  Ste.  Scholastique,  has  been  torn  ;  fears,  during 
a  certain  time,  were  entertained  that  the  steeple  would  fall ;  but  happily,  it  stands  on  a 
very  solid  framing.  One  piece  of  timber,  30  feet  long,  has  been  torn  from  the  roof  and 
blown  in  the  air  with  an  incredible  rapidity. 

During  nearly  five  minutes  only  boards  and  shingles  were  to  be  seen  over  the  church. 
Many  sheds  have  been  blown  down.  The  walls  of  a  brick  house,  the  property  of  Mr. 
Fortin,  N.  P.,  receded  many  inches. 

It  is  said,  that  in  the  parish,  no  less  than  forty  barns  have  been  damaged,  some 
nearly  completely  blown  down.  In  the  adjoining  localities  a  large  number  of  barns  and 
other  buildings  suffered  alike. 

The  Zion  Church,  Toronto,  and  the  Catholic  Church,  at  Cornwall,  lost  their 
steeples. 

At  St.  Martin,  the  bridge  of  MM.  Delisle  &  Verret,  called  the  "  Bridge  of  la  Barre 
a  Plouffe"  lost  abont  100  feet  of  its  covering.  Some  pieces  according  to  spectators, 
being  thrown  21  and  30  feet. 

In  most  of  the  country  places,  barns  or  houses  were  blown  to  pieces.  At  Pointe 
aux-Trembles,  no  less  than  six  barns  were  completely  broken  dow^n  and  many  others 
damaged.      At  Longue-Pointe,  two  barns  fell  down,  along  the  coast. 

At  Repentigny  many  houses  lost  their  roofs.  Mr.  Cushing  had  just  paid  80  to  100 
men  for  rescuing  his  lumber  which  the  ice  had  carried  amongst  the  islands,  when  the 
wind  forced  it  again  in  the  river.  One  house,  owned  by  Beauchamp,  has  been 
crushed. 

At  Vercheres  about  10  barns  are  down  and  five  in  He  Bouchard. 

The  wind  and  the  water,  on  the  north  side  of  the  river,  have  had  such  action  on  its 
banks  that  they  are  eaten  away  some  20  to  30  feet  at  many  places.  The  oldest  farmers 
say  there  never  was  such  a  gale. 

At  Lanoraie,  the  shed  of  Mr.  Champagne  is  down.  The  house  of  M.  Latour  is  so 
much  undermined  that  it  may  fall  at  any  moment. 

It  is  feared  that  between  Berthier  and  Maskinonge  great  disasters  have  taken  place. 
In  the  village  of  Berthier  mention  is  made  of  only  two  or  three  buildings  being  carried 
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away.     In  the  "  Petit "  as  well  as  in  the  "  Grand  Nord  "  all  the  houses  are  said  to  have 
been  carried  away. 

At  Sorel,  anchored  vessels  were  sent  adrift  ;  a  shed  was  upset  in  the  dock-yard  of 
MM.  McCarthy  ;  timber  belonging  to  these  gentlemen  and  others  floated  out  into  the 
St.  Lawrence  ;  the  vessels  of  the  Richelieu  Company  had  great  difficulties  in  keeping 
anchored  in  the  harbour.  Two  or  three  large  barges  laden  with  wood  were  seen  on  the 
river  resisting  with  difficulty  to  the  wind. 

A  schooner  which  had  wintered  next  to  He  Bouchard,  had  been  loaded  with  firewoo<]L', 
at  Lavaltrie,  and  was  sailing  towards  Montreal  when  she  met  the  first  touch  of  the  gale 
at  Repentigny  ;  she  anchored,  but  soon  after  her  chain  broke  when  she  drifted  down 
with  great  rapidity.    Probably  she  came  to  a  stand  still  only  on  arriving  at  the  Berthier  , 
Islands. 

We  read  in  the  "  Courrier  de  St.  Hyacinthe  "  :  Since  Wednesday,  the  wind  blows 
with  an  extraordinary  violence.  Many  disasters  are  mentioned  as  having  taken  place 
during  the  day  and  night  of  Wednesday.  A  great  number  of  trees  were  blown  down 
in  the  adjoining  bushes  ,  the  hand  ball  building  at  the  college  and  many  fences  were 
demolished.     The  wind  was  so  violent  that  poles  of  fences  were  thrown  in  the  air, 

FLOOD    AND    NAVIGATION. 

Friday  morning  there  was  no  more  ice  on  the  wharves,  but  a  certain  quantity 
remained  on  the  revetment  wall. 

Water  and  ice,  this  year,  caused  incalculable  damages.  A  man  named  Perrault 
was  drowned  at  St.  Sulpice.  The  bank  of  the  river  at  this  place  is  very  steep  and  the 
water  rose  extraordinarily  high,  having  reached  a  height  of  8  to  10  fl.  on  the  shore. 
The  unfortunate  Perrault,  last  Sunday — Palm  Sunday — went  for  a  pail  of  water  ;  the 
bank  settled  under  his  weight  and  he  was  precipitated  in  the  river.  Efforts  were  made 
to  rescue  him  by  means  of  a  seine,  but  vainly ;  the  harpoon  was  unsuccessfully  used ;  he 
had  been  buried  under  the  fallen  debris. 

A  letter  from  Sorel,  dated  11th  April,  says  : — 

Water  rose  again  2  inches  since  last  night.  From  all  parts  we  hear  but  narratives 
of  accidents  and  distress  reigns  everywhere.  Yesterday  a  collection  was  taken  for  the 
relief  of  the  poor  in  Berthier.  The  wealthiest  had  had  no  bread  since  a  week.  This 
morning,  the  principal  citizens  of  Sorel  took  300  loaves,  some  pork,  &c.,  to  Berthier ; 
they  crossed  the  river  on  the  steamboat  "  Riviere  du  Loup  ;"  this  was  the  trial  trip  of 
the  new  boat  which  will  be  used  for  the  transport  of  travellers  from  the  port  of  Riviere 
du  Loup  up  to  the  mouth  of  the  lake  where  the  "  Columbia  "  calls. 

An  idea  can  be  formed  of  the  elevation  of  the  water  when  it  will  be  known  that 
entrance  was  effected  in  the  Berthier  church,  by  means  of  a  canoe.  There  is  no  use  of 
telling  that  all  stores  were  closed  and  the  inhabitants  are  in  the  greatest  consternation. 

The  same  persons  went  with  the  same  steamer  to  the  relief  of  the  poor  flooded 
people  of  the  Chenal  du  Moine.  Many  houses  have  been  carried  away  by  water ;  others 
have  been  removed  by  the  stream. 

Well  merited  thanks  are  due  to  the  Richelieu  Company  for  their  eagerness  to  put  a 
vessel  at  the  disposal  of  charitable  people  from  Sorel  in  order   to   relieve  the  sufferers. 

From  Ste.  Anne  de  la  Perade,  a  letter  dated  10th  says  : — 

"  Thanks  to  the  piers  built  in  the  river  to  favor  the  formation  of  an  ice  bridge 
opposite  Quebec,  for  the  greatest  accommodation  of  that  city's  people  and  farmers 
around  (Quebec,  we  are  favoured  with  a  flood  such  as  we  have  never  had  according  to  the 
memory  of  our  oldest  inhabitants. 

We  are  literally  floating.      Half  of  the  population  lives  in  the  attics  of  their  houses  ; 
th(;  oth(5r  half  have  deserted  their  places  which  threaten  to  fall  down.      Cattle  have  been 
placed  in  the  lofts  of  stables ;  some  have  been  located   on  high  grounds,  exposed  to  all 
inclemencies  ;  some  even  were  drowned. 
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Many  buildin«2[s,   such  as  barns,  sfahlcs,  sheds,  (tc,  avv   floatiii^^  in  th(^    fields.      Tlio 

lagniticent    hrid<:fe  of  Ste.    Anne,  runs   great   I'isks  of    being    broken  ;  the    bridge   at 

■Jatiscan  lias  been  totally  removed  by  the  ice.      These  two  bridges,  the  sliortest   having 

less  than  1,;")00  ft.  in  length,  are   almost    indispensibh;    and    their  loss   would   ))e  an 

iiense  calamity  for  the  public. 

Hap})illy,  no  human  lives  lost  are  to  be  i-ecorded,  but  God   only  knows  how  we  will 

out  of  this  ordeal.      And  to  say  that  these  disasters   will  be  yearly   repeated  as  long 

he  piers  will  be  useful  to  the  formation  of  an  early  ice  bridge  opposite  Quebec. 

Finally,  a  letter  from  Three  Rivers  announces  that  the  ice  of  the  lake  has 
iioved  during  the  storm  of  Wednesday.  We  could  not  receiye  details  before  this  hour 
In  account  of  the  telegraph  wires  being  broken  everywhere. 

"Three  Rivers,   12th  April,  1865. 

"  It  is  2  o'clock,  p.m.  ;  the  ice  has  been   floating   down  in  varying  quantities  since 

lerday.     At  this  hour,  it  passes  abundantly.     Yesterday  afternoon  the  ice  broke  into 

front  of  the  oftice  of  the  Richelieu  Company  and   into  the  shed  on  Molson's  wharf. 

u'  small  shed  on  Turcotte's  wharf  was  also  crushed  and  part  of  it,  as  well  as  its  roof, 

tie  carried  away. 

"  The  Messrs.  Ward  &  Baptist  have  lost  a  great  quantity  of  logs  during  the  night, 
booms  having  broken." 

"Three  Rivers,   13th  April,  1865. 

Ice  moved  down  all  day,  specially  during  the  whole  afternoon,  under  the  action  of 

-trong  south-west  wind.      In  the  city,  on  the  west  side,  many  houses  have  been  pulled 

wn.     Happily  they  had  been  deserted  some  days  before,  by  their  owners  and  tenants. 

■  telegraph  wire  has  not  yet. been  repaired.     I  think  the  whole  ice  has  passed.     The 

>  is  in  a  total  distress  ;  everything  is  upside  down.     On  each  side  of  the  river  a  great 
uiuber  of  houses  were  demolished. 

During  the  gale,  a  respectable  inhabitant  of  our  hanlieue  accompanied  by  his  two 

>  ventured  to  go  to  his  barns  for  looking  after  his  cattle.  Their  small  scow  upset  and 
liey  were  thrown  in  the  water.  The  father  and  the  youngest  son  were  drowned.  The 
j'ther  son  escaped  a  watery  grave  with  great  difficulty.  It  may  not  be  the  only  acci- 
ilent  to  record. 

Three  Rivers,   13th  April,   1865. 

2  p.m.— The  ice  of  the  lake  moved  down  yesterday.  Water  was  very  high  and  the 
ind  very  strong.  Happily  we  had  rain  this  morning;  it  broke  the  ice.  Never- 
iieless  the  shoving  caused  great  damage.  Nothing  was  so  sinister  as  the  appearance 
t  wrecks  carried  by  the  ice ;  there  were  parts  of  houses,  fences,  barns,  uprooted  trees, 
Ku.  The  Farmers  Hotel  was  very  near  being  cut  down.  Seymour's  house  on  Notre 
|)ame  Street  was  struck  and  demolished  ;  the  furniture,  (fee,  are  lost.  In  the  hanlieue, 
vlr.  Francois  Dufresne  and  one  of  his  sons  were  drowned  yesterday  afternoon,  while 
jrying  to  save  some  goods  off  their  farm.  It  is  related  that  another  young  man  was 
jilso  drowned. 

'       At  Ste.  Anne,  according  to  rumour,  many   houses  are  damaged,  cattle  are  lost,  &c. 
>u  the  south,  the  cars  cannot  circulate  ;  the  ice  lying  on  the  track  near  Godfroy  river. 

The  Montreal  and  Quebec  mails  have  not  yet  arrived  ;  they  are  36  hours  late.  Four 
louses,  on  the  south,  are  being  carried  away  towards  the  gulf. 

I       It  is  said  the   house  of  Hon.   M.   Malhiot  at  Pointe  du   Lac,   was  crushed   down. 
L'elegraph  wires  are  broken.     Fences,  it   is   related,   have  all  disappeared,  both  on  the 
th  and  south  shores,  for  a  space  of  10  leagues. 

Water  lowered  30  inches,  but  it  is  yet  very  high.  The  steamboat  "  Ste- Anne  " 
]eft  this  morning  for  Sorel. 
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Table  of  Flood  Levels. 

The  following  table  shows  the  gradual  rise  of  the  water  during  the  flood  at  M 
real.     The  figures  represent  the  number  of  feet  above  the  ordinary  level  of  the  river 


Hour. 

Feet. 

Hour. 

Fe 

Jacques  Cartier  Square 

do                    ...    

9.00  a.m. 
9.06  a.m. 
3.00  p.m. 
4.45  p.m. 
4.50  p.m. 

19  13 
19-83 
20-57 
20-81 
21-23 

Jacques  Cartier  Square 

do                

4*55  p.m. 
4.55  p.m. 
3.45  p.m. 
4.10  p.m. 
4.40  p.m. 

20 
20 
16 
15 
16 

do                    

Longueuil  Crossing 

do                    

do               

do                    

do                

Hour. 

Eleva- 
tion. 

Hour. 

Ele 
tio 

Jacques  Cartier  Square 

3.00  p.m. 
3.20  p.m. 
3.25  p.m. 
4.05  p.m. 
3.00  p.m. 

20  .57  ' 
19-41 
18-86 
18-49 
19-50  i 

Foot  of  Colborne  St     

3.35  p.m. 
3.45  p.m. 
3.57  p.m. 
4.04  p.m. 

16 
IS- 
IS 
13 

Foot  of  Montcalm  St 

do      Voltigeur  St 

do      Monarque  St. 

Longueuil  Crossing  . 

Military  Wharf,  Hochelaga — 
Ruisseau  Migeon 

Comparison 

of  the  levels  of  the  water,  in  1861  and  186. 

5. 

1861.          1865. 

1861. 

186 

Fee 

16- 
IS- 
IS 
13- 

St.  Peter  River 

Feet.          Feet. 

2500  i 

2400      

23-48    

23  42       22  76 
22-80  '     21-23 

Longueuil  Crossing 

Hochelaga  Wharf 

Feet. 

20-49 
19-93 

15-85 
15-85 

Above  Victoria  Bridge 

Below              do              

Ruisseau  Migeon 

do  (Migeon  and  Sauvageau) 

(rrant  &  Hall  Mills 

Jacques  Cartier  Square 

"  LA  MINI 

THE  floo 

The  City  of  Quebec  ha 
flood.     The  Government   w 
concerning  the  loss  sufferec 

The  steamboat  "  Arcti 

ERVE, "  MONT] 

DED  PEOPLE — HEI 

s  learned  with  a 
^ill  not  be  idle   ai 
it  will  help  the  s 
c  "  began  this  mc 

^EAL,  17th  APRIL,  186; 
.p  from  the  government. 

Quebec, 

ieep  regret  of  the  misfortun 

id  as  soon  as  it  is   provider 

ufferers. 

rning  its  trips  between  Qu( 

5. 

15th  Api 

les  causec 
■  with   su 

3bee  and 

byt 
i-e  da 

Levis 

Quebec,  15th  April. 

Two  miles  only  of  the  ice  have  gone ;  the  ice  is  still  solid  at  Cap  Rouge.     I  belie] 
it  will  resist  till  the  next  spring  tide  which  will  be  only  in  12  days  from  now. 

Three  Rivers,  15th  April. 

Watei-  decreased  6  feet.     !Sixty  buildings  are  said  to  have  been  carried  away 
Yamacliiclie. 
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\K\V   LOSSES. 

Three  Rivers,  15th  April,  1865. 
Sulicriii«;s  are  great  in  this  city.      Mr.  Fi'ederic  Dufresne  and  his  son,  aged  18,  were 
lied  on  AVednesday.      It  is  said  Mrs.  (Hngras,  of  Becancour,  and  her  family  composed 
X  chil(h-en,  have  been  buried  under  the  wreck  of  their  house.      Numerous  accidents 
I  t'hited   as  having   taken  place   at  Becancour,  Gentilly,  Berthier,  Yamachiche  and 

oinle  du  Lac.      In  tlie   low  part  of  tlie   city,    16   to    18   houses   have    been   damaged. 

urniture  has  been  broken. 

The  lumber  merchants  who  had  logs  in  the  St.  Maurice  Channel  have  greatly  suffered. 

,  woman  and  six  children  have  been  rescued  from  a  drifting   raft  on  the  river.     They 

111  run  two  leagues. 

I  HER  DETAILS  ON  THE  FLOOD HUMAN  LIVES   LOST— ABOUT  THREE  THOUSAND  CATTLE 

PERISHED. 

Thrjee  Rivers,  15th  April,  1865. 

The  operator  at  Berthier   telegraphed  to   Three  Rivers,  on   the  14th  : 

I    have  not  been  able  to  work  since  the  6th.     Water  rose  to  the  top  of  my  table. 

crday  it  began  to  recede. 

Nothing  is  heard  but  news  of  people  being  drowned,  and  houses  and  barns  carried 
way. 

At  Chenal  du  Moine,  three  miles  east  of  Sorel,  200  jjersons  were  rescued  by  the 
lulielieu  Company. 

At  rile  de  Grace,  twenty  persons  were  drowned. 

At  rile  du  Pads,  seventeen  persons  were  drowned. 

At  Grand  Nord,  six  miles  eastward,  nine  houses  only  are  standing.  Hundreds  of 
IIS  have  been  removed.  No  life  lost.  Immense  number  of  cattle  drowned.  Many 
jouses,  in  the  village,  blown  down  by  the  wind.  All  have  suffered  some  kind  of  loss. 
V  large  quantity  of  grain  was  lost. 

Everywhere  we  hear  "  This  one  is  dead  ;  that  one  is  dying." 

Sixty  buildings  carried  away  at  Yamachiche. 

Three  Rivers,  15,  6  p.m. 
Water  continues  to  fall. 
I  learn  that  Yamachiche  is  cruelly   tried.     Sixty   buildings   having  been  thrown 

'»Nvn. 


The  M.  M.  Proulx,  of  Nicolet  suffered  greatly.     Captain  Duval,  of  Port  St.  Francois 


fuffered  losses  estimated  at  from  $3,000  to  |4,000. 

The  house  of  M.  Malhiot,  at  Pointe  du  Lac,  has  not  been  damaged. 
At  Three  Rivers,  six  drowned  women  and  children  were  found. 

Ariother  Despatch. 

Berthier,  15th  April,  p.  m. 
{Via  Three  Rivers.) 
Water  continues  to  go  down ;  immense  damages   have  been   caused  during  these 
list  three  days  ;  houses  broken  up,  barns  carried  away,   &c.     Over  60  people  are   sup- 
posed to  have  been  drowned. 

At  rile  a  I'Aigle,  two  families  composed  of  17  persons,  were  drowned. 
The  loss  of  cattle  is  estimated  at  about  3,000  head. 

public  meeting. 

I  As  will  be  seen  by  the  Proclamation  of  His  Honour  the  Mayor,  a  great  meeting 
f  the  citizens  of  Montreal  will  be  held  this  afternoon  at "  3  o'clock,  for  the  adoption  of 
lie  best  means  to  come  to  the  assistance  of  the  inundated  people.  This  demonstration, 
ue  to  the  initiative  of  Mr.  Justice  Coursol,  MM.  Lamere,  McNaughton  and  some 
ther  citizens,   will   certainly  attain  the  end  for  which  it  was  called. 
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We  learned  with  pleasure   Saturday  night,   that  Hon.  Justice  Loranger,  who 
one  of  the   first  to   render  assistance  to   the  flooded  people  of  the  Islands  and  of  tli 
Chenal  du  Moine,  will  perhaps  arrive  here  in  time,  to-day,  to  attend  the  meeting. 

There  is  no  use  inviting  Montrealers  to  be  present  at  such  a  meeting ;  their  wel 
known  charity  could  not  be  deficient  on  such  a  sorrowful  occasion. 

"L'Etoile,"  which  left  only  yesterday  morning,   Sunday,  had  on   board  provisior 
that  some  charitable  persons  were  already  sending  to  the  scene  of  the  disasters. 

We  learn  that  M.  Perreault,  member  for  Richelieu,  has  taken  an  active  part  in  a 
the  measures  taken  in  the  interests  of  his  constituents  ;  he  himself  opened  a  subscriptio  f| 
list  and  has  succeeded,  it  is  said,  in  collecting  a  large  amount. 

'    THE    FLOOD    AT    SOREL. 

We  have  learned  with  much  pleasure  from  Mr.  Sincennes,  that  before  his  departur  > 
from   Sorel,   a  Committee   had   been  appointed   to  ascertain  as  exactly  as  possible  th 
extent  of  the  damages  resulting  from  the  flood  in  order  to  relieve  each  one  according  t 
his  loss.     We  must  call  the  public  attention  to  the  fact  that  last  Friday  Mr.   Sincenne 
has  placed  "  I'Etoile  "  at  the  disposition  of  the  destitute  inundated  people  and  that 
has  come  to  Montreal  for  calling  on  public  charity. 


"LA  MINERYE,"  MONTREAL,   18th  APRIL,  1865. 

Quebec,  17th  April. 
On  Saturday  and  Sunday  some  4  inches  of  snow  covered  the  ground  The  ic 
bridge  from  the  Harbour  to  the  Chaudiere  and  the  St.  Charles  has  moved  away  durin 
the  flood.  This  flood  has  considerably  damaged  the  telegraph  posts  on  the  north  shon 
All  the  houses,  for  a  length  of  6  miles,  near  Maskinonge,  have  been  carried  away.  ^| 
schooner  left  for  Bic  to-day.  The  calling  of  a  public  meeting  for  the  relief  of  th 
sufferers  is  talked  of. 

Wrecks  of  Houses  Carried  on  the  Shoving  Ice. 

Thursday  or  Friday,  a  wardrobe  or  commode,  and  a  trunk  filled  wdth  clothes 
some   value  were  found  in  the  lower  part  of  the  parish  of  Contrecoeur  ;  besides  som| 
nice  dresses,  they  contained  nine  or  ten  dollars  in  silver,  a  gold  chain  and  some  rings,    i 

Public  Meeting  in  Favour  of  Sufferers. 

The  public  meeting  called  by  His  Honour  the  Mayor  for  the  adoption  of  proptj 
measures  for  the  relief  of  those  who  suff"ered  by  the  flood,  at  Berthier  and  Sorel,  tooj 
place  yesterday  at  3  p.m.  ;  it  was  numerous  and  composed  of  citizens  of  standing,  sue 
as  the  Hon.  MM.  Quesnel,  McGee,  Chauveau,  Ryan,  DeBeaujeu,  the  Hon.  Justice 
Loranger  and  Coursol,  M.  Redpath,  president  of  the  Board  of  Trade,  M.  C.  S.  Cherriei! 
M.  Sincennes,  president  Richelieu  Company,  M.  Lamere,  general  agent  of  same  Compamj 
M.  Perreault,  M.P.P.  for  Richelieu,  and  many  other  notables  of  Montreal.  1 

His  Honour  the  Mayor  was  requested  to  preside  at  the  meeting  and  M.  M.  L.  1>\ 
iJuvernay  and  Stevenson  asked  to  act  as  secretaries.  i 

His  Honour  having  read  the  petition  which  he  had  received  and  the  answer  he  ha! 
given  to  same,  explained  in  a  few  words  the  object  of  the  meeting,  which  was  to  rende 
assistance  to  the  people  who  suffered  losses  by  the  flood.  Hon.  M.  Quesnel  the 
spoke  on  the  gravity  and  importance  of  the  disaster  and  of  the  urgency  of  adoptin 
remedial  measures  ;  he  proposed  the  following  resolution,  seconded  by  Hon.  T.  D'Arcj 
McGee  : —  i 

"  That  this  meeting  regretting  the  calamity  which  has  caused  the  death  of  so  man! 
persons  and  the  loss  of  so  much  property  belonging  to  inhabitants  residing  in  theneiglj 
bourhood  oi  Sorel  and  at  Berthier,  and  sympathizing  with  the  sufferers  of  such  calamity 
desire  to  adopt  without  delay,  measures  to  relieve  all  those  that  require  help,  by  mead 
of  voluntary  contribution." 
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Hon.   M.  McGee,  having  seconded  the  motion,  called  to  I'eniembrance  the  fact  that 

Montreal  had  also  suffered  damages  by  the  Hood,  and  that  the  inhabitants,  better  than 

others,  could  form  an  idea  of  the  calamity  vvdiich  had  bi'ought  mourning  and  'desolation 

.  such  a  large  portion  of  the  jmpulation  of  RicheKeu  Disti-ict,      He  eloquently  painted 

oirows  of  those  families  so  cruelly  afflicted  who,  in  the  space  of  a  few   hours,   have  lost 

(»t  only  their  wealth,   their  homes,   but  also  one  or  more  members  of  their  household. 

ilo  concluded  by  a  warm  api)eal  to  the  charity  of  all  those  present,  and  suggested  that  a 

il)Scription  list  be  opened  at  once  and  that  every  one  be  called  to  contribute  his  share 

.)  the  relief  of  those  victims. 

Hon.  Justice  Loranger  being  called  to  speak,  said  that  he  remembered  having 
received  the  same  request  from  Montreal,  in  many  circumstances,  and  that  his  contri- 
bution had  always  been  ready,  but  that,  under  the  present  circumstances,  he  had  particu- 
lar motives  in  addressing  the  meeting.  The  narrative  of  the  flood  and  its  ravages  are 
to  be  found  on  papers  and  in  the  mouth  of  everybody,  he  said  ;  no  one  has  not  been  moved 
I )V  the  recital  of  such  terrible  disasters.  A  committee  had  been  appointed  at  once  at 
Sorel,  to  render  to  these  poor  victims,  whose  losses  are  deplored  by  every  one,  the  help 
r(H|uired,  It  has  been  ascertained  that  500  persons  are  to-day  totally  ruined  and  have 
no  hope  of    assistance  other  than  that  from  the  charity  of  the  public. 

The  Hon.  Justice  then  began  a  recital  of  this  horrible  disaster  ;  he  had  seen  all  the 
facts  he  was  to  mention,  or  he  had  heard  them  related  by  the  actors  themselves  or  by 
those  that  took  part  in  them. 

For  a  considerable  time  back  the  rise  of  water  excited  fears  of  mishap ;  never  had 
the  river  been  so  high.  Suddenly  a  report  reached  Sorel  that  all  the  neighbouring  islands 
were  under  water  and  the  Sorel  people  went  to  those  islands  to  assist  those  exposed  to 
all  the  horrors  of  famine.  No  presumption  could  be  had  of  what  the  disaster  was  to  be. 
All  was  covered  by  water.  Everywhere  was  water,  10  or  11  feet  high,  around  buildings 
whose  first  floors  were  flooded.  Cattle  had  been  transferred  to  the  upper  floors  of  barns 
•uid  stables. 

Nevertheless,  every  one  was  confident  and  believed  all  danger  over  the  moment  the 
ice  had  disappeared.  They  were  looking  only  for  bread,  and  when  they  had  received 
some,  these  poor  people  believed  they  had  nothing  else  to  wish  for. 


"LA  MINERVE,  "  MONTREAL,  20th  APRIL,  1865. 

FLOOD 200  HOUSES  PULLED  DOWN  AT  BECANCOUR LIFE  LOST. 

Last  Wednesday  while  the  gale  was  raging  through  the  islands  opposite  Sorel  and 
making  so  many  victims,  the  inhabitants  of  Becancour  were  also  experiencing  a  terrible 
trial.  Suddenly,  at  about  3  p.m.,  the  river  overflowed  its  banks  and  the  water  spread 
all  over  the  country.  The  road  along  the  river  was  under  a  depth  of  water,  of  1 2  to  15  feet. 
The  inhabitants  surprised  in  their  houses  had  hardly  time  to  fly  to  upper  floors.  The  ice 
pushed  by  a  strong  wind,  crushed  every  thing  it  met.  More  than  200  buildings,  barns 
and  houses,  have  been  carried  away.  Happily  that  men  succeeded  in  rescuing  people 
living  in  the  most  exposed  places  and  bringing  them  by  canoes  to  high  places  inland ; 
had  they  not  succeeded  we  would  have  many  more  deaths  to  record. 

Nevertheless,  a  young  child  called  Serene  has  been  buried  in  the  waves  while  his 
ol^er  brother  escaped  by  jumping  on  a  cake  of  ice  whence  he  was  rescued.  A  man  named 
Dubois  was  at  work  in  his  barn,  at  the  beginning  of  the  ice  shove,  but  the  water  rose  so 
rapidly  that  he  had  to  escape  by  a  hole  made  in  the  roof  and  was  received  by  four  men 
paddling  a  canoe.  Hardly  was  he  in  the  canoe  that  an  enormous  piece  of  ice  struck  the 
barn  and  crushed  it  down. 

A  lady  called  Gingras  embarked  in  a  canoe  with  her  seven  children,  the  eldest  of 
whom  was  only  15  years  of  age.  The  canoe  had  drifted  for  two  leagues  amidst  lumps 
of  ice  and  wrecks  of  all  kinds,  when  it  struck  against  an  obstruction  at  the  bottom  of 
the  river  ;  the  shock  being  so  violent  as  to  throw  Mrs.  Gingras  in  the  water.     She  was 

[1891]  389 

8^— 25J 


55  Victoria.  Sessional  Papers  (No.  8.)  A.  1892 


near  disappearing  when  her  daughter  caught  hold  of  her  hair  and  succeeded  in  bringing 
her  in  the  canoe  which  was  kept  in  equilibrum  by  the  other  children.  Men  came  to 
their  rescue  and  saved  them  from  a  sure  death. 

The  water  and  the  ice  have  caused  great  damage.  The  houses  and  other  buildings 
which  resisted  to  the  shove  are  greatly  damaged.  The  losses  to  the  inhabitants  are  im- 
mense. Two  sheds  belonging  to  one  Mrs,  Beauchamp  have  been  carried  away  with 
hardware,  groceries,  and  200  cords  of  firewood.  Water  rose  4  feet  inside  of  her  pri- 
vate house  and  to  a  height  of  6  feet  in  her  store.  Her  furniture  is  no  more  good  and  { 
her  groceries  having  remained  for  a  long  time  in  the  water  are  nearly  all  useless.  \ 

A  letter  from  Maskinonge,  says  :  I 

"  During  the  debacle  of  the  ice  on  the  lake,  Wednesday  last,  12th  instant,  the  water 
of  the  river  Maskinonge  driven  by  a  strong  south-west  wind  invaded  the  fields,  houses  and  | 
other  buildings.     Many  houses  were  destroyed  and  other  buildings  more  or  less  damaged,  j 
Happily  no  life  was  lost.     The  losses  of  hay  and  other  fodders   were  heavy.     A  good 
number  of  cattle,  horses,  beefs,  cows,  and  sheep  have  been  drowned  and  carried  away."     j 


"  LA  MINERVE,"  MONTREAL,  21st  APRIL,   1865. 

FLOOD    AND    DISASTER. 

The  "  Messager  de  Joliette  "  says  : 

"  At  Lanoraie,  the  gale  has  made  terrible  ravages,  although  no  loss  of  life  is  to  be 
recorded.  Eight  houses  owned  by  Messrs.  Laliberte,  Ducharme,  Champagne,  Caron, 
Page,  and  by  a  widow,  Mrs.  Caisse,  and  a  blacksmith  shop  belonging  to  Mr.  Didace 
Lippe  have  been  carried  away  by  the  waves.  A  shed  of  Mr.  Louis  Champagne's  is  also 
down.  It  is  affirmed  that  this  gentleman  will  be  forced  to  take  down  his  house  to  re- 
build it  elsewhere.  Circulation  on  foot  is  no  longer  possible  in  front  of  the  house  owned 
by  Notary  Latour,  and  the  ground  under  the  south-west  corner  of  the  same  house  is 
undermined  for  at  least  10  feet  in  depth.  At  many  places,  over  a  distance  of  6  or  8 
miles,  the  road  next  the  river  has  been  worn  away  over  its  whole  breadth.  The  house 
mentioned  as  the  one  of  Mr.  Champagne  is  not  his  residence  next  the  railway  station." 

"  L'Ere  Nouvelle  "  of  Three  Rivers,  says  : 

"  When  the  gale  was  raging  most  violently,  the  waves  dashed  with  fury  against 
the  buildings,  and  in  less  than  one  hour  the  vast  sea  was  covered  with  wrecked  houses, 
barns,  sheds  and  furniture  passing  between  cakes  of  ice,  to  the  great  despair  of 
their  owners,  some  of  whom  risked  their  lives  in  endeavouring  to  save  these  articles. 
Nevertheless  notwithstanding  the  formidable  appearance  of  the  storm  which  seemed  to 
destroy  all  the  portions  of  the  town  under  water,  there  were  only  some  ten  houses  and 
some  barns  thrown  down  and  carried  away." 


"LA  MINERVE,"  MONTREAL,   14tii  APRIL,  1873. 

THE  ICE  BREAKING  UP. 

The  ice  bridge  opposite  the  city,  moved  somewhat  during  the  night  of  Saturday  to 
Sunday.  We  believe  this  first  move  of  the  ice  is  due  to  the  actual  breaking  of  the 
ice  in  Lake  St.  Louis. 

The  winter  road  to  St.  Lambert,  has  moved  to  below  Bonsecours  market.  The 
frequent  rains  we  have  had  lately  contributed  greatly  to  the  shove. 

News  from  Sorel,  says  the  ice  is  shoving  greatly  at  that  place.  In  every  part  of  the 
country  the  moving  ice  causes  disasters.  Since  15  years,  the  level  of  rivulets  has  never 
been  so  high  and  nevertheless  the  water  continues  to  rise.  The  ice  has  piled  up  opposite 
Lapraiiie  Village  and  we  learn  that  pieces  of  ice  are  piled  near  the  La  Saline  Hotel. 

As  it  will  be  seen   by  our  despatches   contained   in   other  columns,    the  damages 
done  by  the  flood  are  great  at  Terrebonne  and  Sault  au  Recollet. 
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At  every  liour,  at  every  instant,  the  progress  of  the  shove  is  watched.  The  water 
ntutinues  to  rise  and  last  night  it  stood  nearly  2  ft.  high  in  most  of  the  cellars  of  the 
stores  of  St.  Paul  Street,  between  McGill  and  St.  Peter  Streets.  Some  cellars  on  Coni- 
iiiissioners  Street  are  also  flooded.  At  many  plajes  the  ice  has  moved  on  top  of  the 
revetment  wall  on  Commissioners  Street,  and  nevertheless  it  is  only  the  beginning. 

If  we  go  through  Point  St.  Charles,  we  notice  that  the  inhal)itants  are  very  uneasy 
I  ud  do  not  know  what  will  be  the  end  of  what  is  called  the  '"'•  (h'hacler  The  water 
ill  certain  parts  of  that  suburb,  especially  on  the  soutli  side  of  Wellington  Street,  is  4  to 
.">  ft.  high. 

Above  Victoria  Bridge,  the  ice  pilings  reach  25  ft.  in  height.  The  ice  packs  are 
seen  all  around  Ste.  Helene  Island  and  some  of  the  pine  trees  which  are  its  ornaments, 
ill  summer,  have  been  crushed.     Old  inhabitants  say  they  never  saw  the  like. 

At  Longueuil,  fears  are  entertained  the  same  as  on  this  side ;  people  are  preparing 
f<  >i'  the  flood.  Two  men  yesterday  crossed  the  bridge  to  St.  Lambert,  but  it  is  said  they 
have  incurred  great  risks  and  that  they  would  not  i-epeat  the  same  imprudent  act. 


"LA   MINERVE,"  MONTREAL,   18th  APRIL,   1873. 

The  ice  bridge  has  shoved  down  a  little  during  the  night  of  Wednesday  to  Thurs- 
day, especially  on  the  St.  Lambert  side  ;  on  the  south  side  of  Ste.  Helene  Island,  the  ice 
Las  piled  at  several  places,  to  a  height  of  50  ft.,  fonning  mountains. 

Many  guns  mounted  on  their  carriages  and  used  for  firing  practice  have  been  pulled 
down. 

Water  rose  rapidly  since  10  o'clock  the  night  before  last.  Yesterday  morning, 
■Commissioners  Street  was  flooded,  partly,  between  St.  Jean  Baptiste  Street  and  Bonse- 
cours  market. 

The  warehouse  "  Ottawa  and  Rideau  "  and  the  coal  yard  of  the  Intercolonial,  on 
McGill  Street  are  flooded,  as  well  as  St.  Paul  Street  at  the  corner  of  St.  Peters  Street,  and 
A  great  portion  of  Pointe  St.  Charles  including  the  plot  of  land  known  as  "  St.  Patricks 
Fields."  Cellars  in  Grifl&ntown  are  flooded  ;  last  night  Chaboillez  Square  appeared  like 
a  small  lake.     Portion  of  St.  David  Street  has  been  changed  into  a  rivulet. 

At  Point  St.  Charles  many  inhabitants  use  canoes  for  going  out  of  their  houses. 

Lands  situated  on  the  Lachine  road  are  covered  by  3  to  4  feet  of  water.  The 
ground  floor  of  St.  Anne's  Market  is  full  of  water.  The  winter  road  to  Longueuil  is 
totally  broken  up  and  enormous  pieces  of  ice  have  got  stuck  fast  near  the  cotton  factory, 
at  Hochelaga. 

At  four  yesterday  morning  the  steamer  "Richelieu,"  of  the  Richelieu  Company, 
left  Sorel  for  St.  Hilaire.     The  passengers  arrived  here  by  the  "noon  train. 


"LA  MINERVE,"  MONTREAL,   IOtii  APRIL,   1873. 

The  water  which  is  now  at  the  level  of  top  of  the  revetment  wall,  seems  to  be 
stationary.  Since  4  p.m.  yesterday,  Commissioners  Street  is  dry,  though  some  pools  of 
^vater  are  yet  seen  in  some  places. 

It  is  related  that  some  time  yesterday  the  Village  of  Laprairie  was  totally  flooded 
and  that  great  damages  were  caused  by  ice  ;  it  is  even  said  that  many  houses  were 
torn  down.  M.  Lanctot,  hotel  keeper,  seems  to  be  the  greatest  sufferer  of  all  these 
accidents. 


"LA  MINERVE,"  MONTREAL,  21st  APRIL,  1873. 

Water  has  reached   an  extraordinary  level  ;  it  stands  over  all  the  wharves  and 
threatens  to  invade  the  otfices  and  sheds  of  the  Richelieu  Company,  the  highest  on  the  shore, 
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to  which  access  is  now  had  by  boards  resting  on  blocks.     Our  rich  harbour  has  at  lasi 
been  entirely  cleared  of  its  winter  obstruction — the  ice  bridge.     At  the   first  shove  of 
the  ice    heavy  chains  which  tied  to  shore  some  rafts  of  square  timber  were  broken  as- 
threads,  and  the  rafts  moved  down  a  distance  of  fifteen  arpents.  One  crib  even  followed  [ 
the  ice  in  the  river.     All  the  remainder  were  saved.     This  was  the  only  accident  due  tal 
the  breaking  up  of  the  ice. 


"LA  MINERYE,"  MONTREAL,  23rd  APRIL,   1873. 

A  large  quantity  of  ice  lying  on  the   shore  at  St.  Lambert,  moved  away  yesterday. 
At  Longue  Pointe  the  breaking  up  of  the  ice  is  far  advanced,  and  a  channel  is  opened  j 
as  far  as  beyond  Verennes. 

The  water  is  falling  slowly. 


(Morni7ig  Chronicle,  Quebec,  IZtli  April,  1865.) 

INUNDATION    AT    STE.    ANNE. 

A  correspondent  writes  us  as  follows  :  from  Ste.  Anne  de  la  Perade,  under  date  of 
Sunday  : — 

"  We  are  flooded.  The  water  was  never  so  high  here  as  it  is  at  the  present  moment. 
There  is  a  foot  of  water  in  the  lower  part  of  the  house  in  which  I  at  present  reside^ 
although  it  is  built  in  the  highest  part  of  the  parish.  I  have  been  obliged  to  take  my 
horses  out  of  the  stable.  To  day  we  went  to  church  in  canoes.  It  is  feared  that  the 
water  will  rise  still  higher,  inasmuch  as  the  ice  is  not  moving.  All  the  fields  in  rear  of 
the  village  are  flooded  as  far  as  the  woods.  Fears  are  entertained  for  our  bridge, 
inasmuch  as  the  ice  is  jammed  against  it.  It  is  said  here  that  Batiscan  bridge  has  been 
carried  away,  and  that  a  number  of  small  craft,  in  winter  quarters  at  the  mouth  of  the 
river,  have  beeii  damaged.  Our  own  parish  presents  a  sad  spectacle.  Its  whole  extent 
is  inundated  as  far  as  the  church. 

The  Montreal  "  Evening  Telegraph  "of  12th  April,  1865,  says  :— 

The  flood  still  continues  with  little  abatement,  and  although  the  water  is  not  so 
high  as  in  1861,  the  area  of  the  submerged  district  is  very  large,  extending  from  the 
river  to  Bonaventure  Street,  including  the  whole  of  Ste.  Ann's,  part  of  St.  Antoine, 
West,  Centre  and  East  wards.  The  amount  of  suffering  occasioned  by  it  is  very  great, 
and  quite  beyond  the  means  of  the  national  and  other  benevolent  societies  to  alleviate. 


(Morniny  Chronicle,  Quebec,  13th  A2yril,  1865.  ) 

,  THE.  ICE    PIER. 

A  correspondent  of  the  "  Journal,"  writing  from  Ste.  Anne  de  la  Perade,  in  reference 
to  the  flood  at  that  place,  already  referred  to  in  our  columns,  says  : — 

"  Thanks  to  the  piers  constructed  in  the  river  to  favour  the  formation  of  an  ice 
bridge  for  the  accommodation  of  the  citizens  or  persons  residing  in  the  environs  of  the 
city,  we  are  now  in  a  "jam,"  the  like  of  which  was  never  seen  before  within  the  meniory 
of  man. 

"  There  is  but  one  outcry  here,  a  protest  against  the  piers  and  those  who  caused  them 
to  V)e  constructed."  r 


(Moriiim/  C1iro7iicle,  Quebec,  lotJi  April,  1865.) 

THE    RIVER. 

I>y  the  latest  intelligence  received  we  learn  that  the  ice  that  broke  up  in  the  upper 
part  of  the  river  has  got  jammed  at  Grondines. 

Tlie  damage  done  to  Mr.  Gushing's  mill  at  Repentigny,  by   the  recent  break  up  of 
the  ice,  is  estimated  at  .^200. 
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(Morning  C/tronide,  Quebec,  J9fJi  April,  I8O0.) 

The  ice  has  done  much  damage  at  Bocancour  and  Gentilly,  wliile  full  details  of  the 

lisaster  at  Pointe  du  Lac,  have  not  yet  reached  us.      In  the  lower  part  of  Three  Rivers 

rre  are  fifteen  houses  more  or  less  injured  by  the  ice,  and  in  many  instances  the  furni- 

I  ('  has  been  either  carried  away  or  else  broken  to  pieces.     The  high  water   has  also 

used  loss  to  several  lumber  merchants  who  wintered  saw-logs  and  timber  in  booms  in 

.■  east  channel  of  the  St.  Maurice.     The  flood  rose  above  the  piers  to  which  the  Govern- 

iit  booms  are  usually  attached,  and  the  ice  floated  over  them  carrying  ofl*  most  of  the 

iiiber  and  logs  wintered  there.      In  a  similar  way  the  water  in  the  west  channel  of  the 

>i.  Maurice  rose  so  high,  being   backed   up  by  the  St.  Lawrence,  that  the  ice   floated 

t'l-  the  piers  belonging  to  Mr.  Ward's  sawmill,  and  when  the  gale  of  Wednesday  rose, 

.   entire  sheet  of  ice  from  the  mills  to  the  bridge  was  carried  out  half  way  across  the 

cr,  bearing  with  it,  the  booms  which   had  been  strung  along  inshore  in  the  fall  for 

tt'ty,  as  well  as   boats,  schooners,  etc.      Fortunately  there  was  no  current  in  the  St. 

jMaurice,  and  by  dint  of  hard  labour  and   considerable  expense  all  the  property  will  be 

jsaved.      A  gentleman  who  had  occasion  to  pass  through  Belle  Riviere,  St.  Eustache,  St. 

[Martin,   informs   us   that   he   counted   no  less   than   32   barns  and  4  dwelling  houses 


1  unroofed  during  the  gale,  also  that  the  covering  of  the  bridge  of  Barre  a  Plouife  was  to 
I  the  extent  of  about  150  yards  blown  into  the  river. 

One  of  the  incidents  of  the  disaster  at  the  Island  of  Sorel  is  thus  described  :    ''■  One 

hiid  of  twelve  months  old  had  been  taken  off  a  roof  by  Capt.  Labelle  and  was  supposed 

he  dead,  but  by  constant  rubbing  when  on  board  by  the  crew  of  the  boat,  he  was 

ought   to   life.      One  young   woman,    thinly   dressed,    dripping   wet,    with    long    hair 

dishevelled,  hanging  over  her  face  and  shoulders,  with  large  black  eyes  rolling,  presented 

a  picture  of  despair,  she  looked  as  if  bereft  of  reason.      One  very  old  man  and  a  number 

of  women  and  children  were  driven  away  in  an  open  boat  towards  the  lake ;  fortunately 

they  found  refuge  in  a  covered  bateau,  which  was  itself  driven  into  the  woods.     The 

husband  of  one  of  these  women  caught  hold  of  some  boards,  was  carried  in  another 

j  direction  into  the  woods  and  passed  twelve  hours  in  that  situation.     One  man  left  his 

;  house  to  go  to  the  barn  to  feed  his  cattle  ;  a  few  minutes  after  he  saw  his  house  fall. 

[lis  wife  and  three  children  were  drowned. 

The  following  additional  sad  tidings  come  from  Isle  du  Pads  :     Three  houses  were 

t  knocked  down,  and,  with  their  contents,  were  carried  away  by  the  force  of  the  wind  and 

water.     Seventeen   persons    were    lost,   namely,   the    wife  of  Oliver   Berard   and  four 

i  daughters  ;  widow  (Gilbert  Brisset  and  her  children)   Jos.  Boucher  and  his  wife,  and  the 

[wife  of  anothei-  Jos.  Boucher.      Besides  these  victims,  two  other  persons,  the  wife  of  Louis 

j  Deay  and  his  daughter  were  carried  away  by  the  flood,  but  they  were  subsequently  rescued 

1  and  it  is  hoped  that  they  will  recover.     Sixty  buildings  have  been  destroyed  at  Yamachiche. 

I  At  a  place  called  Grand  Nord,  six  miles  below  the  Isle  du  Pads,  there  are  only  nine 

dwelling  houses  standing.      Every  barn  and  outbuilding  has  been   carried  away.      The 

number  of  cattle  drowned  is  immense.     The  Messrs.  Proulx  at  Yamachiche  have  suffered 

very  heavily.     Captain  Duval's  loss  at  Port  St.  Francois  will  reach  $4,000.     At  Isle  de 

TAigle  two  families,  numbering  seventeen  persons,  were  drowned  on  Friday  night. 

A  frail  craft  on  which  there  were  seven  persons,  a  mother  and  six  children,  were 

picked  up  below  Berthier  by  one  of  the  steamers.     They  were  terribly  exhausted,  hav- 

I  ing  drifted  down  some  six  miles  with  the  current.      The  total  number  of  deaths  is  stated 

j  by  those  who  have  visited  the  inundated  district  at  fifty  or  thereabouts,  and  the  destruc- 

I  tion  of  the  other  sufferers  who  escaped  with  their  lives  is  in  many  instances  extreme. 

The  number  of  cattle  drowned  is  estimated  at  three  thousand  head«,t  least. 

(Morning  Chronicle,  Quebec,  20th  April,  1865.) 

The  following  extract  of  a  letter  from  Nicolet,  under  date  of  Monday  last,  has  been 
j  communicated  to  us  for  publication  : — 

I  "  Great  damage  done  here  by   the  water,   ice  and  wind.      The  buildings  on  the 

property  belonging  to  Mr.  Gleason  suffered  great  damage.     A  large  dwelling  house  was 
all  smashed  with  the  exception  of  the  frame  which  was  left  standing. 
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"  The  barns,  stables  and  other  outbuildings,  to  the  number  of  nine  or  ten,  were  eitl: 
thrown  down  and  carried  away  by  the  water  or  smashed  to  pieces.     All  the  fences 
gone  and  trees  torn  out  by  the  roots.     Mr.   Michael   Finlay,   the  tenant  of  the 
property,  has  suffered  great  loss,  having  lost  all  the  grain  to  the  amount  of  300  bush 
also  1,500  bundles  of  fodder.     All  the  farm  implements  have  been  carried  away  ;  not 
article  left.     Mr.  Roy,  of  N^icolet,   has  also  had  his  barns  destroyed  and  his  house  o 
siderably  damaged.     Mr.    Boudreault  has  likewise  suffered  heavily,   his  house  havi 
been  destroyed.     Mr.  G.  Beaubien  and  other  residents  have  suffered  more  or  less.' 


(Morning  Chronicle,  Quebec,  27'ih  April,  1865.) 

Some  additional  details  have  been  received  of  the  loss  of  life  and  property 
various  points  on  both  banks  of  the  River  St.  Lawrence,  by  the  recent  flood  storm, 
bodies  of  nineteen  of  the  victims,  belonging  to  the  de  Grace  and  Isle  du  Pads,  ha^{ 
been  picked  up  along  the  shores.  The  greater  number  of  these  are  women  and  childre  I 
The  loss  of  property  in  the  parish  of  Nicolet  is  estimated  at  $12,400.  The  loss  i 
Becancour  is  much  more  extensive  than  was  at  first  supposed,  about  three-fourths  of  tl 
whole  surface  of  the  parish  being  flooded.  Fully  two  hundred  buildings  in  this  localil 
have  been  carried  away,  and  the  loss  of  cattle,  grain  and  produce  generally  is  immensl 
At  Lanoraie,  which  it  was  thought  at  first  had  escaped  the  dreadful  visitation,  eiglj 
dwelling  houses  and  a  number  of  outbuildings  were  carried  away,  but  there  was  no  lo: 
of  life.  '  I 
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APPENDIX    No.  20. 


•  I!'l'     OX     WATKR      LEVKLS,    RIVKR     ST.      LAWRENCE,    BETWEEN     QUEBEC,     MONTREAL     AND 
LACHINE,    HY    R.    STECKEL,    CIVIL    ENGINEER,    24:TH    NOVEMBER,     1891. 


I 


NOTES  A.NT)  REMARKS 

RELATIVE    TO    THE 

DEBACLE  AND  THE  FLOODING  OF  THE  BANKS 

ON    THE 

RIVER  ST.  LAWRENCE 

BETWEEN 

QUEBEC,  MONTREAL  AXD  LACHmE 

IN    THE 

SPRING  OF  1887. 

Replies  of  mayors,  municipal  officers,  etc.,  of  riparian  parishes  to  circulars 

sent  by  the  Department  of  Public  Works  at  the  approach 

of  spring  in  1887. 
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Laprairie,  23rd  April,  1887. 
G.  F.  Baillairge,  Esq., 

Deputy  Minister  of  Public  Works, 
*  Ottawa. 

Sir, — I  have  the  honour  to  acknowledge  the  receipt  of  your  communication  datl 
the  20th,  by  which  you  ask  me  to  observe  the  shoving  of  the  ice  and  generally  all  otl  • 
particulars  relating  to  the  debacle  on  the  St.  Lawrence. 

The  following  day  I  commenced  my  observations  and  I  hope  before  long  to  be  a% 
to  present  you  with  a  complete  report,  not  only  of  my  own  personal  observations  H, 
also  of  those  of  Rev.  Mr.  Bourgeault,  the  parish  priest,  who  has  noticed  with  particu  • 
attention  the  movements  of  the  flobd,  as  well  as  those  of  citizens  of  good  standing  of  tl; 
villaoje.  1 

I  have  also  followed  the  instructions  contained  in  the  dispatch  of  Mr,  A.  Gobd, 
dated  the  26th  instant.  The  highest  level  reached  by  the  water  is  marked  on  the  bre;j 
water.  So  that  you  need  not  fear,  dear  sir,  that  the  information  will  be  deficient,  t 
rather,  a  superabundance  of  data. 

Warmly  thanking  you  for  the  interest  you  display  in  favour  of  La  Prairie.  I  rem? 
with  much  consideration 

Your  obedient  servant, 

(Signed)     T.  A.  BRISSON. 


LoNGUEUiL,  28th  April,   1887. 
G.  F.  Baillairge,  Esq., 

Deputy  Minister  of  Public  Works, 
Ottawa. 

Sir, — In  answer  to  your  request  dated  the  20th  instant  asking  for  information  C( 
cerning  the  progress  of  the  ice  shove  and  the  flood  this  year,  at  Longueuil,  I  have  t 
honour  to  submit  the  following  observations  : 

From  April  the  18th  to  21st,  the  water  stood  nearly  at  a  uniform  level,  vii: 
even  with  the  foot  of  the  streets  ending  at  the  bank  of  the  river  without,  howevj, 
flooding  the  said  streets.  I 

In  the  morning  of  the  22nd  at  6.15  the  ice  shoved  with  great  effect  along  the  bai! 
from  the  government  land,  at  the  west  end  of  the  city,  causing  the  formation  all  alo!: 
the  bank  of  a  wall  nieasuring  on  an  average  24  feet  in  height,  breaking  the  house  a] 
barn  situated  on  the  government  land  ;  carrying  away  one  corner  of  the  house  belongij; 
to  the  South-Eastern  Railway  Company  ;  destroying  part  of  the  property  of  Mr.  Smard(l 
near  the  river,  on  the  street,  opposite  the  convent  of  the  "  Soeurs  Jesus-Marie  ''  ai 
causing  further  damages  of  less  importance.  At  the  same  time  water  reached  the  foot  of  ft 
Charles  Street  in  the  west  end  of  the  cityj  rising  about  3  feet,  but  it  fell  alm(! 
immediately  to  within  1  foot  of  its  level  prior  to  the  shove. 

In  the  afternoon  of  the  22nd,  at  5  o'clock,  water  rose  very  slowly.  At  5  p.m.  I  prj 
a  visit  to  the  waterworks,  and  it  was  noticed  that  the  water  was  only  a  few  incl; 
below  the  fires.  I  then  went  by  boat  to  the  ruins  of  the  government  farm  hovj 
to  have  a  good  view  of  the  situation.  \ 

On  the  Montreal  and  Hochelaga  side,  and  behind  Ste.  Helene  Island,  I  could  h 
but  mountains  of  ice  following  a  line  nearly  direct  from  the  South-Eastern  Railway  j 
the  cotton  factory  of  Mr.  Hudon.  Below  this  point,  the  ice  seemed  not  to  have  mova 
except  along  the  bank  of  the  river  and  along  the  city  front  as  above  referred  to.  I  fouj 
the  situation  to  be  so  threatening  that  I  ordered  the  men  in,  charge  of  the  waterwor 
to  take  every  possible  measures  to  prevent  the  fires  being  put  out,  but  not  to  remain  i 
the  premises  during  the  night  for  fear  of  the  works  being  washed  away  by  ice  that  coil 
l)(i  diiven  against  the  building  during  that  period.  From  5  to  6  p.m.  the  water  rcf 
more  particularly  in  the  west  end  of  the  city,  and  we  noted  that  it  was  not  so  much  t 
sw(;]ling  of  the  St.  Lawrence  itself,  as  the  waters  running  down  from  St.  La; 
bert  which  flooded  our  streets.  At  8  o'clock,  water  rising  slowly  in  the  east  end 
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ity.  The  ice  seemed  jammed  and  securely  anchored  to  the  bottom  of  the  rivei- 
(■  the  Montreal  Harbour  Commission  have  deposited  tiie  dred<^in<ijs  of  the  said  har- 
i luring  the  past  few  years,  and  more  pai-ticularly  from  the  Princess  Koyal  Avenue 
^ll  towards  Boucherville. 
•J.'inl  April,  6.30  a.m.  Thermcmieter  48°.  South-east  wind.  The  water  rose 
1  1  foot  during  the  night  and  covers  a  part  of  St.  Charles  St»-eet,  but  does  n<jt  reach 
tesof  the  boilei'  in  the  waterworks.      Ice  does  not  seem  to  have  moved  during  the 

Noon.     Temperature  55°,  south  wind.      Threatening  rain.      No   rise  in   the  water, 
ti  is  at  the  level  of  this  morning.      Ice  opposite   town  has    not   moved.      I  learn  by 
i  hone  that  in  Montreal  the  water  has  fallen  6  inches. 

5  p  ni.  Heavy  rain.  No  change  in  the  condition  of  ice  since  noon.  I  learn  by 
laph  from  Pointe-Claire  that  the  ice  of  Lake  St.  Louis  was  yet  solid  at  2  this  p.m. 
^  p.m.     Water  has  risen  a  little  since  5  o'clock,  which  is  due  as  much  to  rain  as  to 

t'.     The  stretch  of  the   river  between   Victoria   Bridge   and   Laprairie   which  was 
if  ice  this  morning  has  been  refilled  for  the  second  time  since  yesterday.      The  rain 
changed  the  rivulets  into  torrents, 

'J4th  April,  6  a.m.     Temperature  40°.     Water  rose  4  inches  in  the  west  end  of  the 
itid  10  inches  in  the  east  end.     No  noticeable  change  in  the  state  of  ice. 
!'  a.m.     No  particular  observation.     Water  has  only  1  inch  more  to  rise  to  reach 
i.es  at  the  waterworks. 
Xoon.     No  change  to  be  noted. 

1  p.m.  I  learn  by  telephone  from  Pointe  Claire  that  the  ice  began  to  move.  We 
'  t  a  shove  here  at  about  6  p.m. 

>.40  p.m.  Beginning  of  the  debacle.  The  ice  at  the  back  of  St.  Helene  Island, 
I  shore,  descends  towards  the  north,  but  once  at  the  centre  of  the  river,  flows  towards 
!  east  as  far  as  opposite  the  Catholic  church  of  Longueuil  and  thence  directly  to  the 
I  ill  it  grounds  on  the  bottom  covered  by  the  dredgings  deposited  by  the  HarVjour 
iiiissioners. 

For  one  hour  the  water  rose  very  rapidly  and  reached  from  18  to  19  inches  above 
liighest   water  of   1885,  which   was  the  highest  flood  observed  in  Longueuil,  that 
^6  having  reached  a  level  1  ft.  lower. 
Prom  3.40  to  4 .  30  water  rose  at  least  three  feet. 

5. 20  p.m.  Water  fell  6  inches.  The  ice  shove  is  stopped,  but  we  expect  there 
ii  be  another  move  at  about  8.  Seen  from  the  steeple  of  the  church  the  part  of  the 
'er  between  Victoria  Bridge  and  Laprairie  seems  to  be  free  of  ice. 

The  engines  at  the  waterworks  are  not  working.      The  ice   has   not   moved  at  the 
■111  end  of  the  town.     It  seems  as  if  the  ice  shoved  further  down  on  the  south  shore 
jobably  because  the  Montreal  Harbour  Commission  has  not  placed  any  obstructions  to  the 
?e  course  of  the  ice  on  that  side  of  the  river. 

6  p.m.  Water  stationary.  Ice  not  moving.  Thermometer  showed  little  or  no  change 
•day,  not  having  risen  above  42°.  This  morning  we  had  40°  at  6  o'clock,  now  we  have 
i°  at  7  p.m. 

Since  one   hour,  water  has   again    fallen   by  6  inches.     No  change  in  the  ice. 

25th  April,  6  a.m.  Temperature  32°.  During  the  night  the  water  fell  some  inches. 
j  stands  about  1  foot  lower  than  the  highest  level  reached  yesterday  at  4.30.  It 
jse  a  little  between  8  o'clock  and  midnight,  for  this  reason  the  three  decreases  of  height 
jpoint  out,  viz.:  that  at  5.20  p.m.,  that  at  7  p.m.  yesterday  and  that  of  this  morning,  I 
fd  a  fall  of  only  1  foot.  No  change  in  the  ice  on  the  Longueuil  side.  The  key  or 
^tre  of  resistence  seems  to  be  in  the  eastern  end  of  Longueuil  towards  Boucherville. 
'  9  a.m.  A  dispatch  from  Pointe  Claire  says  the  ice  of  Lake  St.  Louis  is  coming  down 
"ne  field.     No  change  to  be  noticed  here  in  the  ice. 

1  p.m.     No  change. 

26th  April,  7  a.m.     During  last  night   water  fell   about    12   inches.     No  change 
j  the  ice. 
I     Noon.     Water  decreases  very  slowly  in  height. 
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6  p.m.     Water  level  decreased  about  1  foot  in  the  preceeding  12  hours.     No  ch 
in  the  ice.     I  have  given  orders  for  marking  the  highest  elevation  reached  by  w, 
from  the  waterworks  to  the  lower  part  of  the  town,  so  as  to  refer  to  these  marks 
required. 

27th  April,  6  a.m.     Thermometor  36°.     No  motion  of  the  ice  and  no  change 
noted. 

Water  level  decreased  sufficiently  to  permit  the  working  of  the  pumps  of  the 
works  this  morning. 

Noon.  During  the  last  18  hours  water  fell  1  foot.  We  begin  to  realize  the  ex 
of  the  losses  suffered  which  are  greater  than  at  first  supposed. 

The  habitants  on   the  north   of    St.  Charles  Street  are   totally   demoralized, 
exasperation  against  the  Montreal  Harbour  Commission  is  at  its  height  and  the  calli 
an  indignation  meeting  is  talked  of  as  also  the  sending  of  delegates  to  make  rep 
tions  to  the  Federal   Government,  with  a  view  of  obtaining  justice  from  the  said 
mission  who  seem  inclined  to  sneer  at  every  one,  notwithstanding  that  it  is  evident 
Commission  is  responsible  for  the  present  state  of   things  by  its  perseverence  in  fill 
up  the  channels  below  this  town. 

28th  April,  6  a.m.     Thermometor  33°.     No  change  in  ice.     Water  is  still 
The  eye  cannot  ascertain  the  opening  of  a  channel  within  the  range  it  can  reach 

6  p.m.  Channel  opened  on  the  Hochelaga  side  and  ice  moving  down,  bu 
the  east  end  of  the  town,  towards  Boucherville,  it  moves  very  little  if  any.  This 
very  excellent  opportunity  for  the  Engineer  of  the  Montreal  Harbour  Commissio: 
come  and  admire  his  work.  The  year  1887  will  be  memorable  for  Longueuil  when 
flood  question  will  come  up. 

I  have  the  honour  to  be.  Sir, 

Your  devoted  servant, 

(Signed)     L.  E.  MORIN, 

Mayor  of  Longueuil. 


LoNGUE  PoiNTE,  22nd  May,  1887, 

Sir, — In  answer  to  your  request  concerning  informations  in  relation  to  the 
and  the  debacle,  I  have  to  say  that  the  ice  shoved  between  Hochelaga  and  Loi 
Pointe  on  the  22nd  April ;  the  water  was  excessively  high  at  the  beginning  of  the  she 
on  the  24th  the  ice  moved  anew  from  Longue  Pointe  to  the  end  of  Charron  Lsla 
the  water  decreased  in  height  during  these  few  days  ;  for  a  third  time,  on  the  27th,  tin 
moved,  and  between  4  or  5  o'clock  on  the  afternoon  of  the  29tli  the  river  was  enti 
clear. 

I  believe  we  were  exempted  from  a  flood  at  Longue  Pointe  only  on  account  of 
ice  having  begun  to  move  below  this  place.     As  regards  the  height  reached  by  the  wa 
it  did  not  rise  as  high  as  during  the  floods  of  1885  and  1886. 

(Signed)  HORMIDAS  LAPOINTE. 


Repentigny,  5th  May,   1887.  I 

Silt, — I  am  directed  by  the  Mayor  of  this  place   to  transmit  to  you  the  followlg 
informations  concerning  the  flood  at  Repentigny.  ' 

This  year  it  is  impossible  for  us  to  tell  you  exactly  the  greatest  height  through  wh 
tl»e  river  ro.se  on  the  24th  April  1887  (at  its  maximum)  because  we  have  not  observed  ' 
height  of  the  water  last  summer  when  it  was  low.     However,  we  can  say  that  we  beli  > 
the  water  reached  a  point  20  ft.  above    the  lowest    water.     The  point  it  reached  1l^ 
year  was  20  inches  lower  than  that  of  last  year.  I 

Since  3  years,  tlie  water  covers  the  two-thirds  of  the  Post  Road  for  a  depth  crjl 
to  6  ft. 
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The  debacle   began  at   4   a.m.   Wednesday,   the   27th   April,   and   was  very  slow  ; 
.  before  the  river  was  clear  of  ice  opposite  this  parish.      As  everywhere  else,   the 
rose  and  fell  a  few  inches  in  one  hour,    cfec,   ifec;  but  it   remained   high  during  a 
r  time  this  year  than  last. 

he  Hood  of  this  sjn-ing  lasted  from  the  20th  April  to  the  1st  of  May. 
I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

(Signed)  F.   X.  O'BRIEN, 

Secretary-Treasurer  of  the  M.C.P.R. 

iiAlLLAIRGK,    ESQ., 

1  >eputy  Minister  of  Public   Works, 
Ottawa. 


CoNTRECCEUR  PosT  OFFICE,   30th  April,   1887. 
lie  Mayor  of  Contrecteur,  Jos.  Duhamel,  has  the  honour  of  answering  to  a  circular 
Deputy  Minister  of  Public  Works,  dated  the  20th  April,  as  follows  : 
The  river  reached  its  highest  level  at  noon  of  the  25th  and  stood  2J  feet  below  its 
t  level  of  1886.     The   absence  of  a  water  gauge  prevents  us  from  giving  a  more 
figure.     After  many  moves,  the  ice  made  a  decided  downward  move  on  the  28th 
M)ii,  and  continued   to  descend  thereafter.     On  the   29th,  the   Northern   Channel 
'■(I  free  of  ice. 

He  breaking  up  of  the  ice  opposite  our  place  is  always  slow  and  difficult  on  account 
narrow  passage  in  front  of  Lanoraie. 
It  is  said  the  river  is  free  at  Vercheres.     Large  quantities  of  ice  are  yet  kept  back 
^n^  the  islands,  and  a  strong  north-east  wind. 

(Signed)         JOS.  DUHAMEL,  Mayor. 


'» 


Lavaltrie,  5th  May,   1887. 
^111, — I  have  the  honour  to  transmit  herewith  my  notes  and  observations  concern- 
■  breaking  up  of  the  ice  and  the  flood  of  this  spring  at  Lavaltrie. 
considered  that  I  should  supplement  these  notes  with  certain  remarks,  which  being 
rdance  with  others,  will,  I  hope,  help  the  Government  not  only   in  finding  the 
V.  but  also  to  apply  the  said  remedy   to  our  sufferings.     Let  us  have  the  proper 
nee  in  engineers,  for  the  most  part  strangers,  who  know  very  little  of  our  great 
but  specially  let  us  listen  to  the  testimony  of  old  Canadians  able  to  supply  inf or- 
is based  upon  their  own  experience,   and   which   are  worth  a  great  deal  more,  I 
than  the  reports  of  those  engineers  made  at  the  cost  of  millions  of  dollars. 
I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

(Signed)         SIM.  MARTINEAU,  M.D.,  Mayor. 
-■  .  Baillairge,  Esq., 
j  Deputy  Minister  of  Public  Works, 
Ottawa. 


i:S   AND   OBSERVATIONS    ON    THE    DEBACLE  AND   THE    FLOOD 
AT    LAVALTRIE,  1887. 

iay,  22nd  April.     The  water  which  up  to  date  has  risen  slowly,  is  yet  8  ft.  below 
nest  point  of  last  spring,  1886. 

tturday,  23rd  April,  6  a.m.     Water  rose  2  ft.  since   yesterday.     This  morning  a 
if  the  ice  took  place  ;  ice  moved   for  about  200   ft.   and   broke  the   shed  of  the 
:eu  Company. 
>^unday,  2'4th  April,  6  p.m.     To-day,  water  rose  6  inches.     Three  feet  more  required 
tojach  the  level  of  last  year. 
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Monday,  25th  April,  3  j^.m.     Water  sank  2  inches  since  yesterday. 

Tuesday,  26th  April,  4  p.m.     Water  fell  8  inches  since  yesterday.     Ice  yet 

AVednesday   27th,  8  p.m.     Water  is  again  sinking  a  little.      Ice  began  to 
last  night  and  is  still  piled  up  at  several  places  on  the  banks  ;  many  fences  broken 
carried  away. 

Thursday  28th,  9  a.m.  Ice  shoves  again  and  breaks  up  here  and  there.  "Wj 
descends  slowly. 

28th  April,  6  p.m.  At  various  intervals  to-day,  the  ice  went  down  and  bij 
up,  we  began  to  notice  a  few  open  spaces  here  and  there. 

Remark.  The  rise  of  the  water  is  explained  by  the  ice  choking  the  narrow  par 
the  river  in  front  of  Lanoraie.  This  jamming  of  the  ice  at  Lanoraie,  in  1869  and  Ij 
after  the  departure  of  the  ice  from  opposite  our  place,  caused  the  water  to  reach 
its  highest  level ;  it  could  not  flow  through  the  choked  channel.  Sometimes,  howe 
the  jamming  takes  place  amongst  the  Islands  of  Sorel,  instead  of  at  Lanoraie,  andw 
equally  causes  a  flood  at  Lavaltrie,  such  was  the  case  in  1865  and  1885. 

29th  April,  6  a.m.  This  morning  the  channel  is  nearly  clear  of  ice,  althougl 
is  yet  solidly  attached  to  the  shoals,  on  each  bank.  Since  yesterday,  water  fell  IJft. 
the  action  of  the  wind  is  the  only  cause  that  can  now  detach  these  grounded  cakes  of 

Remark.  It  is  proper  to  state  that  since  a  few  years,  the  Montreal  Harbour  Com 
sion  has  caused  a  new  channel  to  be  dredged  across  the  flat  shoals,  on  the  south  sidj 
the  old  channel.  This  new  channel,  according  to  the  opinion  of  competent  e 
corroborated  by  the  testimony  of  an  experienced  pilot,  living  here,  is  one  of  the  rj 
active  causes  of  the  flood,  and  I  am  of  the  same  opinion.  At  any  rate  it  is  worth! 
note  that  this  channel  is  opened  since  only  three  or  four  years,  and  that  during  (| 
one    of  these  years,  we  have  experienced  a  disastrous  flood. 

This  opinion  is  based  upon  two  principal  reasons  :  1st.  The  level  of  the  shoals 
been  considerably  raised  by  the  deposition  of  a  large  quantity  of  dredgings  here  and  tb| 

The  dredging  operations  have  caused  these  shoals  to  dry  at  low  water,  whereas 
were  never  seen  above  water  before.  Whence  :  a  first  obstruction,  easy  to  understi| 
opposed  the  descent  of  the  ice.  2nd.  This  new  channel  has  completely  changed  the  na 
course  of  the  river  which  followed  the  old  channel  in  a  straight  direction  towards  Lanoi 
Now  the  water  has  to  turn  nearly  at  an  acute  angle  up  stream  to  go  into  the  new  cha 
which  is  deeper  than  the  old  one,  where  the  banks  are  nearly  dry  at  low  water,  w  lI 
gives  the  channel  the  appearance  of  a  canal.  The  water  goes  through  that  chun 
through  a  rapid,  for  a  distance  of  3  miles,  and  strikes  in  a  perpendicular  directi 
the  banks  at  Contrecoeur.  In  thus  striking  the  shore,  this  stream  is  broken  up 
reflected  so  as  to  return  northward,  stemming  back  the  surrounding  waters  on  each 
Whence  the  dangerous  whirlpool  complained  of  by  pilots  and  which  causes  the  u 
ground  on  the  adjoining  foreshores  and  thus  obstructs  the  river  bed  more  and  m 
the  original  current  being  no  longer  there  to  clear  it. 

Nothing  surprising  then,  if  we  have  floods,  and  we  will  have  many  more  of  t 
in  the  future,  because,  these  are  undeniable  facts  which  everybody  can  ascertain 
the  consequence  of  which  can  only  be  more  and  more  disastrous  floods. 

29th  April,  6  p.m.  Strong  north-east  wind.  Water  rose  one  foot  since  morn 
The  fields    of  ice,  grounded  on  the  shoals,  are  broken  up  by  the  action  of  the  tide. 

30th  April.  Moderate  wind  ;  hardly  any  ice  left.  The  water  continues  to  , 
steadily,  the  flood  is  over.  ii 

Remark.     The  highest  level  was  reached  here  by  the  water  on  the  24th  April 
stood  3  ft.  below  the  level  of  last  year,  and  one  foot  below  the  level  of   1885  ;  in  1  i^ 
the  flood  reached  about  the  same  level  as  this  year. 

As  far  back  as  our  people  can  remember,  the  highest  flood  observed  here  was  thi 
1886.      . 

Lst  May,  1887.     Opening  of  navigation. 

(Signed)         SIM.  MARTINEAU,  M.D.,  Mayor. 


L)ll' 


Lavaltrie,  1st  May,  1887. 
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r>i:irrnij:i<  k\  Haut,   .'^nl  May,  1S87. 
K.  l^AiLLAiRCK,  Esq., 
Deputy  Minister  Public  Works, 

Ottawa. 
SiH, — In  answer  to  your  recjuest  addressed  to  me  askin^^    foi-  information  concern- 
^  the  breaking  up  of  the  ice  at  Berthier,  ]  sui)i)ly  you  with  the;  following  notes. 

The  debable  occurred  on  the  River  St.  Lawrence,  opposite  this  place,  on  the   29th 

I  pril.     The  greatest  rise  of  the  water  took  place  on  the  evening  of  the  24th,  when   it 

v'hed  an  elevation  of  16^  ft.  above  its  ordinary  summer  level ;  the  low  part  of  the  town 

I  me  flooded  on  or  about  the  15th  April,  and  the  whole  town  on  the  24th.     Late  in  the 

ling    of   that    day,  the    water    became  stationary,  and   remained   so   all   night   and 

iig  the  forenoon  of  the  25th,  after  which    it  began  to  fall 'quite  rapidly,  and  during 

ue  whole  of  the  25th,  and  since  last  night,  it  recedes  slowly  enough — the  low   part  of 

lie  town  is  yet  somewhat  flooded.     The  water  rose  very  rapidly  during  the  night  of  the 

ltd  to  the  24th,  and  during  this  last  day. 

According  to  many  observations,  there  is  a  diff'erence  of  10  inches  or  thereabouts 
'tween  the  level  of  the  water  in  1865  and  this  year's,  noting  that  the  flood  of  1865  is 
ated  to  have  been  the  highest  by  the  oldest  habitants;  and  that  the  flood  of  1887 
tmes  next  as  regards  elevation. 

I  remain.  Sir,  vours,  ifec, 

(Signed)         F.  O.  LAMARCHE, 

Mayor  of  Berthierville. 


St.-Francois  du  Lac,  4th  May,   1887. 
\\  Baillairge,  EsQ.y 

Deputy  Minister  of  Public  Works. 
Sir — ,The  following  is  my  answer  to  your  request  : 
On  the  29th  April,  lake  St.  Peter  and  the  river  were  cleared  of  ice. 
The  flood  commenced  on  the  14th  of  that  month  and  the  water  has  not  yet  altogether 
■  down. 

This  year  the  water  rose  4  ft.  higher  than  last,  and  I  have  marked  its  highest  level 
this  year  on  a  house,  as  I  was  requested. 

(Signed)         H.  CREVRIER,  Mayor. 


St.-Fran90is  du  Lac,   18th  May,   1887. 
Sir, — In  reply  to  your  letter  of  May  the   12th,  asking  me  to  give  you  the  date  of 
u  breaking  up  of  the  ice   on  River  St-Fran9ois  du  Lac,  I  have  much  pleasure   to  be 
j»le  to  inform  you  that  it  took  place  on  the  27th  and  28th  April ;  water  was  nearly  2  ft. 
(gher  than  during  other  springs. 

It  commenced  to  fall  on  the  26th,  and  now,  is  at  its  normal  height. 
I  have  not  asked  for  information  from   the   Mayor  of  St.    Thomas,   because  this 
1  leman  lives  in  the  concessions,  and  I  think  he  has  not  heard  of  this  question  of  flood. 

Your  most  humble  servant, 

HENRI  CRE\^RIER,  Mayor. 
F.  Baillairgje,  Esq. 


Yamachiche,   28th  April,   1887. 

'■■    A.    GOBEIL, 

Secretary  of  Public  Works,      • 
Ottawa. 

Sir, — I  received  your  telegram  and  in  answer  thereto,  beg  to  state,  that  I  acted 
.cording  to  your  request  in  marking  the  highest  level  reached  by  the  w^ater  this 
|ring. 

Yours  truly, 
(Signed)         THOMAS  DUFRESNE,  Mayor. 
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Champlaix,  28th  April,  1887. 
G.  F.  Baillairge,  Esq., 

Deputy  Minister  of  Public  Works, 

Ottawa. 
I  have  received  your  letter  of  the  20th  instant,  asking  for   information  relative  t 
the  highest  water  and  the  breaking  up  of  the  ice. 

The  water  rose  18 J  ft.  above  the  summer  level  of  the  lowest  tides.  The  debacl 
began  in  the  afternoon  of  the  20th,  and  the  ice  continued  to  move  every  day  until  Sunda 
morning  the  24th,  when  the  water  began  to  fall,  and  since  then  it  fell  o^  ft. 

I  remain,  your  most  humble  servant, 

(Signed)         XAVIER  BOURBEAU,  Mayor. 


Grondines,  25th  April,   1887. 
G.  F.  Baillarge,  Esq., 

Deputy  Minister  of  Public  AVorks. 
Sir, — Ice  broke  up  here  on  the  24th  inst.,  at  6  a.m.  ;  we  had  no  flood  ;  water  ros 
about  8  ft.  during  a  few  hours  only. 

I  have  the  honour  to  be,  Sir,  your  humble  servant, 

.(Signed)         ONESIME  RIVARD,   Mayor. 


St.  Antoine,   15th  May,   1887. 
Sir, — At  different  times,  I  went  to  the  river  to  note  the  highest  level   reached  b; 
the  water ;  and  it  is  in  April  that  it  rose  most,  I  have  marked  its  level   on  a  shed,  |  o 
a  league  below  the  church. 

(Signed)         N.  DION,  Mayor. 


Ste.  Croix,  27th  April,   1887. 
Mr.  a.  Gobeil. 

In  reply  to  your  telegram  of  yesterday,  I  have  to  ask  you  if  I  am  to  observe  al 
the  highest  spring  tides,  or  only  those  that  will  rise  most  and  no  others.  An  answe 
is  requested. 

Yours  truly, 

CAPT.  FERD.  BOISVERT,  Mayoi-. 


No.  76890. 

St.  Lambert,  5th  Maj,  1887. 
To  the  Deputy  Minister  of  Public  Works,  Ottawa. 

Dear  Sir, — In  conformity  to  your  request,  I  herewith  submit  the  following  facti 
in  relation  to  the  recent  flood  and  its  results  on  this  side  of  the  river. 

A  shove  took  place  on  the  20th  day  of  April,  about  3  o'clock  in  the  afternoon,  ant 
a  large  quantity  of  ice  shoved  up  on  Moffatt's  Island,  this  turned  the  course  of  the  shove 
crowding  it  towards  the  St.  Lambert  shore,  causing  considerable  damage  to  the  rive 
bank,  by  reinoving  large  quantities  of  soil  therefrom.  The  water  rose  slowly  until  abou 
noon  of  that  date,  and  at  tins  time  it  reached  the  height  of  about  23  feet  above  summe: 
level. 

On  the  morning  of  the  22nd  it  connnenced  to  recede  slowly. 

Tluj  water  at  its  highest  stage  measured  from  2  to  6  feet  above  the  I'oad,  and 
in  some  pai'ts  it  shoved  the  ice  up  to  a  height  of  from  15  to  20  feet  and  quite  close  to  .i 
largo  dw(illing  house.  Had  the  ice  gone  a  little  further  it  would  have  been  wrecked 
402  [1891] 


Victoria.  Sessional  Papers  (No.  8.)  A.  1892 


11(1    in   other   parts  hiv^^c  houldcivs  have  V)een  depositcid  in  the  middle  of  tin;  toad.      'I'lie 

j.e  has  tliis  year,  as  it  did  (hiring  tlu;  flood  of  last  year,  reiinoved  a  huge  pai't  of  tlie  river 

'•ank,  helow  the  long  wliarf,  formerly  used  by  tlie  (j!.T.  WH.,  hut  of  no  us(^  now  ;  the  road 

now  become  so  narrow  in  conse([uence  of  the  removal  of  so  much  of  the    river  bank, 

I  it  is  dangerous  to  public  travel,  the  i-oad  IxMng  in  some  places   only  about    15   feet 

■,  and  two  teams  can  hai-dly  pass  with  safety. 

It  is  to  be  hoped  that  the  Government  will  take  measures  to  remove  this  wharf.  It 
Id  furnish  excellent  material  for  the  impiovements  so  much  needed  on  the  St.  Lam- 
shore. 

The  shove  took  place  on  the  afternoon  of    the  24th,  at  this  time  the  bulk  of  the  ice 
ii  here  and  the  water  lowered  some,  but  owing  to  the  clamming  of  the  ice  gorge  below 
}x)ngueuil  the  water  continued  even  with  and  the  lower  parts  several  feet  above,  the 
load,  "until  the  27th,  when  it  left  the  road  altogether. 

I  I  think  with  many  others  that  the  Harbour  Commissioners  have  committed  a  grave 
liiistake  in  causing  the  dredgings  of  the  harbour  to  be  dumped  in  the  river,  below  Lon- 
ueuil,thus  causing  shallows  for  the  great  mass  of  ice  to  ground  on,  and  prevent  the  free 
low  of  the  water. 

In  conclusion  I  would  say,   that  these  floods  are  causing  great  loss  of  property  and 
he  people's  time,  besides  the  untold  miseries  and  suffering  brought  upon  the  inhabitants 
•f  the  flooded  districts.     We  hope  that  such  measures  may  be  adopted  as  will  hereafter  put 
stop  to  these  inundations. 

Respectfully  yours, 

(Sgd.)         M.  CRAIG, 

Mayor  of  St.  Lambert. 


No.  76665. 

Harbour  Master's  Office, 

Montreal,  2nd  May,  1887. 

Dear  Sir, — I  am  in  receipt  of  your  note  of  the  21st  ult.,  and  send  you  by  mail,  a 
upy  of  our  annual  report,  in  which  you  will  find  statement  of  the  opening  and  closing 
)f  navigation  from  1877  to  1886,  as  well  as  other  information  that  you  may  find  inter- 
esting. 

Believe  me,  yours  very  truly, 

(Sgd.)         THOMAS  HOWARD, 

Harbour  Master. 
G.  F.  Baillairge,  Esq., 
Ottawa. 
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APPENDIX   No.   21. 


KT     OX     WATER     LEVELS,     RIVER     ST.     LAWRENCE,     BETWEEN     QUEBEC,     MONTREAL     AND 
LACHINE,    BY    R.    STECKEL,    CIVIL    ENGINEER,    24:TII    NOVEMBER,     1891. 


NOTE  A. 

PROXIMATE    DETERMINATION    OF    MEAN    LEVEL    OF    ATLANTIC 

OCEAN,  AT  QUEBEC,  BY  MEANS  OF  DATA  AFFORDED  BY  TIDE 

AND    RIVER    GAUGE   REGISTERS   KEPT   AT    VARIOUS 

PLACES   BETWEEN   QUEBEC   AND   MONTREAL, 

1878  TO  1882  ;  THE  ADMIRALTY 

CHARTS,  Etc,  Etc 
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NOTE  A. 


APPROXIMATE  DETERMINATION  OF  POSITION  OF  MEAN  LEVEL 
ATLANTIC  OCEAN  AT  QUEBEC,  BY  MEANS  OF  DATA  AFFORDED 
BY  TIDE  AND  RIVER  GAUGE  REGISTERS  KEPT, 

1878  TO  1882,  Etc. 


1st.  Let  A  B  C  D  E  A  be  a  cross  section  of  Lake 'St.  Peter,  or  at  any  other  poi 
of  the  River  St.  Lawrence,  where  it  is  free  from  regular  tidal  fluctuations,  or  practical 
so,  in  comparison  to  the  variations  of  level  due  to  changes  in  the  fresh  water  dischard 
and  where  the  elevation  of  the  bottom  of  the  thalweg  is  near  a  maximum  and  the  bi 
would  be  completely  uncovered  if  the  stream  ran  dry  at  any  time ;  the  surfaces  A 
and  B  D  corresponding  ;  respectively,  to  river  levels  26-6  ft.  and  20  ft.  above  0,  p 
Montreal  Harbour  Commissioners'  gauge  at  Sorel. 

2nd.  a  h  c  d  e  a,  a,  cross  section  of  the  St.  Lawrence  estuary — such  as  it  would  be, 
the  Atlantic  Ocean  ;  being  abstracted  from  the  combined  influences  of  the  sun  and  moo 
w^as  tideless — at  a  point  where  the  depth  of  the  back  water  from  the  sea  at  its  mef 
level  is  great  in  comparison  to  the  total  depth  of  the  stream  of  drainage  and  tide  wat. 
which  makes  its  way  to  the  gulf ;  the  surfaces  a  e  and  b  d  also  corresponding  to  tl 
river  levels  at  Sorel  just  described. 

Again,  let  us  put : 

Fj,  for  area  of  waterway  A  B  C  D  E  A, 

F,  "  "BCD  B, 

F'j,        "  "         ah  c  d  e  a, 

F',  "  "         hcdh, 

;?!,  for  wetted  perimeter  ABODE, 

p,         "  "         B  C  D, 
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(7i,  velocity  ill  watoiway   ABC  ])  K, 

C\         "  "          liCDli, 

c\,        "  "          a  /,  r  d  r, 

c           "  ''          />  ('  d  />, 

Qp  volume  of  water  passing  through  ai-ea  A  B  C  1)  E  A  =  Fj,  in  the  unit  of  time, 

Q,         "  '^                              "          B  C  U  B  =  F,  in  the  unit  of  time, 

'     Q\,      *'  "                              ''          a  b  c  d  e  a  =  V\, 

Q\       "  "                             "          b  cdb  z=  F'. 

Neglecting  to  take  into  account  the  comparatively  small  quantities  of  watei-  supplied 
tlie  atHuents  of  the  8t.  Lawrence,  between  the  cross  sections  selected  and  above 
1  ibed,  viz.,  A  B  C  I)  E  A  and  ab  cdea,  we  may  consider  the  volumes  which  flow 
iigh  the  same  in  the  unit  of  time  to  be  sensibly  equal  to  each  other  and  admit  that : 

Q\  =-  Qi  and  Q^  =  Q  (1) 

lUit  although  not  invariably  true  within  narrow  limits,  still  it  is  probable  that  on 

/F~ 
ame  river  bed  the  velocity  C  varies,  in  general,  nearly  as  *  i—  whence  we  may  put : 

C    ~  "VPi       \'f  (2) 

As  each  one  of  the  volumes  (Q,  Q^)  is  evidently  equal  to  the  product  of  the  area 
\\)  by  the  velocity  (C,  C\),  we  have  also  : 

Q  F  C  (3) 

and  l±  =  ^^9L=^ll' 

c  F,       F'        Q^Fi  (4) 

'  ause,  in  general,  the  velocity  (c\,  c')  is  equal  to  the  discharge  {Q\  =  Q^,  Q'  =  Q) 
jvided  by  the  area  {F\,  F')  of  the  waterway.  Furthermore,  the  following  relations 
lid  good,  viz.  :  ^ 

Qi=(Fi— F)ci  +  Fc  +  F(ci  —6')  z={i\  —  F)c\  +  Fc'  +  F  {c\  —  c'), 

Q  =  Fc  z=  Ft' 

Q^-Q=(F,-F)c,  +  F(c, -c)  =  (F, -F)c\  +F(c',-0  (5) 

On  account  of  the  ever  increasing  mass  of  the  body  of  back  water  from  the  Atlantic 
•ean,  which  has  to  be  put  in  motion  by  the  fresh  water  stream  flowing  through  the 
tuary,  the  velocities  c  and  c\  in  the  waterways  bcdb  and  abcdea,  become  diminished 
ore  and  more  as  we   proceed   down  stream  towards  the  Gulf  of  St.  Lawrence,  and  the 

tios  —  correspondingly  increased,    in    comparison  to  those  that  would  obtain,  if  the 

ver  was  flowing  freely  over  its  bed  above  the  mean  level  of  the  sea,  wdien  no  resistance 
used  by  back  water  would  be  met  with. 

With  the  aid  of  transverse  profiles  (see  A,  B,  C  on  plan  attached  to  this  appendix"^) 

the  river  bed,  constructed  with  soundings  and  other  data  taken  from  the  Admiralty 
iiarts,  together  with  diagrams,  (such  as  Nos.  2  to  8,  111.  No.  III.,)  showing  the  geome- 
ical  loci  of  the  flood  and  ebb  high  and  low  water  levels  of  the  estuary, 
lien    these    levels    are    plotted    as    ordi nates  with  the  ranges    of    the    tides    taken 

abscissas, — for  various  stages  of   Lake  St.  Peter  and  the  river  above  ;  etc, — the  areas 

Fj, and  ratios  —have  been  computed,  approximately  at  least,  as  shown  on  appendices 

,  11.,  III.  and  IV.  to  this  note,  for  the  waterways  ABCDEA  and  BCDB  of  the 
esh  water  stream  proper,  which  are  beyond  the  upper  limit  of  tidal  influence,  viz.:  on 
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Lake  St.  Peter  and  at  a  point  one-quarter  mile  above  Lanoraie,  where  the  elevation  oi 

bottom  of  the  thalweg  appears  to  be  near  a  maximum.  Moreover,  the  areas  F,  Fi,| 
ratios  -7-^ ,  for  the  waterways  at  the  tide  stations  at  the  foot  of  St.  James  Street,  Que 
Victoria  Cove,  Pointe  au  Trembles,  Pointe  Platon,  Grondines,  etc.,  can  also  be  calcuh 


hence  F,  F^,  —  ,  F,  F  and  -^  may  be  considered  as  being  known  quantities, 
c  c 

Now,  when  the  water  falls  at  Sorel  from  a  level  of  26*6   ft.    to  a  level    20  all 
0   of  the  Montreal    Harbour    Commissioners    gauge,  viz  :  6-6    it  is  found  {vide  apj 
dices  I.,  II.,  III.,  IV.)  that  the  velocity  Cj,  is  decreased  from  15  to  20  per  cent, 
ing  as  we  take  cross  section  A  taken  near  Lanoraie,  or  one  or  the  other  of  the 
sections,  B  or  C,  of  Lake  St.  Peter,  shown  on  the  accompanying  plan,  as  a  basis  of 
putation,  that  is  to  say  :  (c^  —  c)  becomes  equal  to  :  from  0*15  q  to  0*20  c^. 

Again,  at  the  foot  of  St.  J  ames  street,  and  at  Victoria  Cove — at  both  of  which  plj 
the  depth  is  considerable  and  the  effect  of  the  back  water  on  the  fresh  water  stream 
great — the  velocity  c\  is  decreased   for  the  same  change  of  level  at  Sorel  from  26* 

20-0  :     by  the  quantity  q~y'  ^ 

{a,)  Adopting  section  A  as  a  basis  of  computation,  we  find  : 
1°.  At  foot  of  St.  James  Street,  Quebec  Harbour  : 


0-618 


Q  F,      _     1  X  405,470 
~^^     '~  1-64x400,400 

(c\  _  c')  =  (1  —  0-618)  c\  =  8-382  c\ 

2.  At  Victoria  Cove,  Quebec  Harbour  : 
QF\    _     1  X  177,400     _  ().g3^ 
Q^F  '"~  1-64  X  171,500  ~~ 

(c\  —  c)  =  (1  —  0-631)  c\  =  0-369  c\ 

(6.)  Taking  section  C  as  basis,  we  have — 

1°.  At  foot  of  St.  James  Street,  Quebec  Harbour 


and 


and 


QF, 


1  X  405,470 
2-22  X  400,"400 


=  0-456, 


,nd 


QiF 

{c\  —  c)  =  (1  —  0-456)  c\ 
2°.   At  Victoria  Cove  : 


0-544 


QF, 


1  X  177,400 


_  0-466 


and 


Q^  Y     ~~  2-22x171,500 

(c\  - .  c)  =  (1  —  0-466)  c\  =  0-534  c\ 

Now,  if  Lake  St.  Peter  was  to  run  dry  :  F'„  c  and  c'  would  be  .=  0  and  the  express 
-  c),  (c\  —  c),  instead  of  having   the  values  just  determined,  would  become  ec 

to  ic  and  ic',  respectively. 

In  the  absence   of  anything   more  definite,  let  us  assume   that  in  order  that  c'. 

(c'l  —  c)  may  giadually  disappear,  the  tideless  estuary  must  continue  to   be  depres 

at  each  of  the  tide  stations   at  the  same  avei-age  rate,  in  reference»to  loss  of  veloc 
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.  it  descends  fioiii 

blie 

level   corresponding  to 

I   ii\(M 

•   siirl 

aee 

2G-(; 

ft. 

al)o\e  tl 

l<!    0   of 

it>  Sorel  K''^ugo  to 

one 

only  20-0  ft.  above  this  0, 

in  w  h 

id  I  (•; 

IS(^ 

we    c 

an 

put  : 

whence  : 

D'  =  j  c/  -   c  1 

(6) 

liere  d'  represents  the  lowering  of  the  water  at  a  tide  gauging  station,  which  corresponds 
>  the  lowering  of  the  river  proper  at  Sorel  by  6*6  ft.  viz  :  from  26-6  ft.  to  20  ft.  on 
It'  gauge  just  mentioned,  and  D'  the  depression  caused  at  the  same  station  by  the 
wering  of  the  Sorel  river  level  from  26 "6  ft.  to  about  8*0  ft.  above  0  on  the  same 
lUge,  when  Lake  St.  Peter  would  be  nearly  dry,  which  depression  is  e(juivaleiit  to  14 
at  the  foot  of   St.  James  Street,  and  2*4  ft.  at  Victoria  Cove. 


('     —  c 

Substituting  in  equation  (6)  the  numerical  value  for  the  symbols  d'-  and      — ^ 

I'  obtain  : — -  i 

1°.  For  foot  of  St.  James  Street,  Quebec  Harljour  : 
{a)  Taking  cross  section  A  as  a  basis  : 

1-4 
D\  =?),  qoo  =  3-66  ft.  below  level  of  tideless  estuary  21-9  ft.  below  0  of  St.  James 

>ireet  gauge  of  1882,  which  level  corresponds  to  river  surface  20  ft.  above  0,  per  Sorel 
gauge. 

Depth  §  J  of  mean  sea  level,  below  level  of  tideless  estuary  just  described,  corres- 
ponding to  river  surface  20  ft.  above  0  of  Sorel  gauge  =:  (3-66  —  1  -4)  =z:  2  •3  ft. 

{b.)  Adopting  cross  section  C  as  a  basis  of  computation  : 

^  '  ==  0^  =  '^'^^  ^^  '''''^  S  =  (^"'^^  "  1  -4)  =  say  1  -2  ft. 
'2\  For  Victoria  Cove,  Quebec  Harbour, 
(«.)  Adopting  cross  section  A  : 


iVo   = 


2-4 


==  6*5  ft.  below  level  of  tideless  estuary  corresponding  to  river  level 


"^        0-369 
-U  above  0,  per  Sorel  gauge. 

Depth  5  of  mean  sea  level,  below  level  of  tideless  estuary  just  described  =r  (6*5  — 

-'  4)=r  4   1^ft. 

(h.)  Adopting  cross  section  C  as  the  basis  of  computation  : 

^\=  0^^  =  4-50  ft.  and  I  =  (4-5  —  2-4)  =  2-1  ft. 

No  computations  based   on   cross  section  B  were  made,  because  the  data  derived 

from  this  section  were  nearly  the  same  as  those  obtained  by  using  section  C. 

The  lowest  of  the  mean  sea  levels   thus  roughly  determined   in  both  places,   are 

evidently  those  based  on  cross  section  A,  and  the  highest  those  based  on  cross  section  C. 

j  If  we  assume  the  surface  of  the  tideless  estuary  to  be  about  level  between  St.  James 

j  street  and  Victoria  Cove,  and  take  the  mean  of  the  lowest  sea  levels  just  determined, 

(21-9  +  2-03)  +  (21-9  +  4-1) 

— — -^ -=  25   1  ft.  is  found  for  the  average  depth   of  the   mean 

sea  level  below  the  0  of  the  St.  James  Street  gauge  of  1882. 

But  if  we  sftppose  that  a  fall  of  0*15  ft.  obtains  in  the  tideless  stream  between  the 

I  places  mentioned,  and  take  the  mean  of  the  results  which  raise   the  sea  level   to  the 

greatest  height,  we  lind  :    /(^^'^  +  l'^) +  (21-9  +  2-l)\  _  ^^ .  ^  ^.^^^  ^^^  ^^^  ^^^  ^^^^^^ 

ponding  probable  depth  of  the   mean  sea  level  below  the  0  of  the  St.  James  Street 
gauge  of  1882. 
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It  appears  probable,  for  the  following  reasons,  that  the  plane  23-4  ft.  below  th 
0  of  the  St.  James  Street  gauge  of  1882,  will  be  found  to  coincide  more  nearly  wit 
the  actual  mean  level  of  the  Atlantic  Ocean,  than  the  datum  plane  above  establishec 
which  is  25-1  below  the  said  0. 

V.  On  account  of  the  great  width  of  the  Lake  St.  Peter,  the  value  of  the  relatio 


-^  =  -V  / I  X  \/- —  foi'  cross  section  C,  is  less  liable  to  be  vitiated  by  errors  in  sounc 

ings,  etc.,  than  the  value  of  the  corresponding  relation  for  cross  section  A 

'2\  The  data  derived  from  two  cross  sections  (B  and  C)  which  have  been  constructe 
with  the  aid  of  soundings  obtained  from  two  different  sources,  are  nearly  identical. 

3".  Because  a  mean  sea  level  (b),  closely  agreeing  with  that  based  on  a  cross  sectio 
of  the  tideless  estuary  at  Quebec  and  one  of  Lake  St.  Peter,  is  also  deduced  from  th 
following  considerations 

The  \vhole  declivity  in  the  surface  of  the  tideless  estuary  may  be  considered  to  b 
due  solely  to  the  friction  generated  by  the  fresh  or  drainage  water,  in  passing  over  th 
bed  of  the  river,  and  on  any  stretch  of  this  estuary  between  Quebec  and  the  Gulf  of  St 
Lawrence,  the  area  of  the  longitudinal  section  taken  along  its  axis,  as  well  as  that  cj 
any  cross  section,  may  be  assumed  to  remain  practically  invariable  for  all  discharges  froi 
0  to  450*000   cubic  feet  per  second.     Hence  the  total  friction  head  hj     must,  in   gei 

eral,  be  nearly  directly  proportional  to  the  product  of  the  square  of  the  volicity  v  by  tl 


coefficient  of  resistance  of  friction  Cj-  and  also  the  product  of  the  square  of  the  discharg( 
Q  by  the  same  coefficient  Cj- 

That  is  to  say,  if  hj  and  hj    represent  the  friction  heads  geneted   with   discharge 

1  2 

Qj,  Q^,  corresponding,  respectively,  to  depths  of  17"1  ft.  and  22 '9  ft.  over  mitre  sill  c 
lock  No.  1,  Lachine  Canal,  and  water  levels  26-58  and  20*68  above  the  0  of  the  Montrea 
Harbour    Commissioners  gauge  at   Sorel,  and  Cj-,   c^,  the  mean    coefficients  of    frictioi 

cori'esponding  to  the  velocities  V^,  V2,  which  obtain  in  each  case,  we  must  have  nearly 
A/ :/v  ::Q'i,.  ,  :  Q'.'V,    and    also,    A^  •//,,,  — /A    ::  Q",,    :    [ Q„    —  Qi,.  "1 

'1    '•-'        /I  •-'  "1    V  '-J       1/  I/-  L    ,'■-'        ,'ij 

whence  A, —   ^   -        ^J      ■^' 

\ —       '.'  2 

Q-v  --  Qi. 
y.'         /I 

Kow  it  appears  fiom  diagrams  of  high  and  low  water  loci,  similar  to  Nos.   2  to  i 

constructed  for  high  and  low  stages  of  the  Biver  St.  Lawrence  in  1881-82,  that  for  a  fal 

in  the  river  level  fioni  26*58  ft.  to  20*68  ft.  above  the  0  of    Montreal-Harbour  Commis 

sioners'  gauge  at   Sorel,  the  variation  in  the  friction  head  was  at  Quebec  about  1  '2,  tlui 

is  to  say,  we  have:  hf---  Jiy  =:  1*2  ft.  nearly. 

-        '  ' 
Again,  fi-om  data  taken  from   the  report  made  by  the  late  Thos.  Guerin,  Esq.  civi 

engineer,  under  date  of    12th   March,  1883,  in  relation  to  the  proposed  hydraulic  work; 

in  the  harbour  of  Montreal  known  as  the    "Shearer  scheme"      (See  printed  Beport  0 

Minister  of  Public  Works  for  the  fiscal,  year  1882-83,  Appendix  No.  10,  page  124), 

have  deduced  the  following  :  — 

{(I.)  IJetween  25th  May  and  6th  June,  1882,  when  the  river  stood  at  a  mean  eleva 
tioM  of  26*58  ft.  per  Montreal  Harbour  Commissioners'  Sorel  gauge,  t^e  mean  depth  0: 
water  on  the  sill  of  lock  No.  1,  Lachine  Canal,  was  22*9  ft. 

(/>.)  P>etween  6t]i  November  and  5th  December,  1882,  when  the  river  stood  at  a  meai 
height  (»f  20*68  ft.  pei*  Sorel  gauge,  the  mean  depth  of  water  on  the  same  lock  sill,  was 
171  ft. 

A\erag(;  fall  of  rivcir  fi'om  avei'age   high  water  ni  spring,    to  average  low  water  ii 
autumn,  (Hjual  to  5*9  ft.  at  Sorel,  and  5*8  ft.  at  Montreal,  foot  of  Lachine  Canal. 
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Dischai'ge  Q'.,  conipute'd  by  Mi*.  Guerin  foi-  liiiili  lixcr  Icxcl  of  Otli  .Jimc,  when  water 
,.)fl  2-75  ft.  over  0  at  S<»i-el  and  '2:\-r)  ft.  ovei-  sill,  old  lock,  No.  1,  at  iAIontreal  = 
l".'^.'^  ft.  cube  per  second. 

Discharo^e  Q'^,  as  coin})ute(l  by  Mr.  (lUei-in  for  low  watei- level  of  24th  Novendjer, 
^2,  witli  river  at  21 -1  at  Sorel,  and  17-5  ft.  on  sill  lock  No.  1,  at  Monti-eal  —  281 -oHl 
cube  per  second. 

]\lean  depth  ct „  of  channels,  north   and  south  sides  of  St.  Helen's  Island,  bth  .Jun<*, 

.2.=  ^l^=U;7n. 
4 • 949^ « 

S(l.    ft. 

INIean  depth  c^,  of  same  channels,   24th  Novend)ei-,  18.S2  = '^^*^i^  =  l;V69  ft. 

Discharges  Q2  and  Qj  corresponding  to  river  levels,  respectively,  22-9  ft.  and   17*1 
;.  above  the  lock  sill,  instead  of  23"5  and  17*5,  have  been  arrived  at  as  follows  : — 
j\[ean  depth  d\  for  22-9  ft.  on  lock  sill  =  say  :   16-07  ft. 
Mean  depth  d\  for  17-1  ft.  on  lock  sill  =  say  :    13-09  ft. 

The  decrease  in  volumes  of  discharges,  as  determined  by  Weisbach's  approximate 
inula,  are  : 

Q\  =  281,581  -  (0-0657)  (281,581)  =  263,081  cubic  ft.,  and 

~Q7~-2l     d',      j-2  116-97/-^^'^'''  '^'^^"''^• 

Q'2  =  431,733  -  (0-0795)  (431,733)  =  397,410  cubic  ft. 

By  applying  the  same  formula  to  the  determination  of  the  discharge  Q3,   corres- 

l[)onding  to  23-5  ft.  depth  on  sill  of  lock  No.  1,  by  means  of  the  discharge  computed  by 

-Mr.  Guerin  for  a  depth  of  17*5  ft.,  and  the -increased  dimensions  of  the  waterway  which 

'.lined  when  the  river  was  6*0  ft.  higher,  it  is  found  that 

Q3  =281,581 +(0-3595x281,581)  =  382,809  cubic  ft., 

jinstead  of  431*733  cubic  ft.  per  second,  the  discrepancy  being  48-924  ft.  cube — due  to 

riation  in  width  of  waterway,  etc. 

By  assuming  that  the  error  varies  in   an  approximate   manner   directly   as   the  in- 

rease  of  depth  in  each  case,  we  have 

^r.  P    1        48-924x09        ^^^^ 

d\)  =  0-9  ft.  -  r= — =  7339,  and 

J  b-0 


for  I  {d^ 


Error  for  |(^,  -  d\)  =  0-6  ft.j  r=         g.^  =  4892. 

Q2  thus  becomes  :  397,410  -  7339  =  390,071,  and  Q^  becomes  :  263,081  -  4892 
—  258,189,  or  in  round  numbers,  we  may  put  : 

Q2  =  390,000  ft.  cube,  and 

Qi  =  260,000  ft.  cube. 
There  remains    to    be   determined  the  value   of  <y      and   c,,  or,    strictly   speaking 

only  their  relative  or  proportional  values  for  velocities  which  bear  to  each  other  the 
ratio  of  39  to  26,  or  3  to  2. 

At  Quebec  the  area  a"  ^  of  the  tideless  estuary  is,  for  river  surface  26*58  ft.  above 
Oof  Montreal  Harbour  Commissioners'  gauge  at  Sorel,  approximately:  405-000  sq. 
^t.,  whence,  velocity  v" ^  corresponding  to  discharge  Q2  is  deduced  to  be  0*963  ft.  per 
second,  and  v'\  corresponding  to  discharge  Q^,  0*642  ft,  nearly. 

According  to  J.  Neville's  hydraulic  tables,  coefficients  and  formuhe,  page  229,  the 
coefficients  of  resistance  for  friction  in  pipes  corresponding  to  these  velocities  are  to  each 
other  nearly  as  0*009133  to  0*008117,  and  for  large  rivers  the  coefficients  of  resistance 
for  velocities  within  narrow  limits,  bear  to  each  other  ratios  not  materially  different  from 
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those  which  obtain  for  pipes  under  the  same  conditions.      But  by  taking   in  the  whj 
estuary  below  Quebec  down  to  the  Gulf,  the  mean  velocities  would  be,  of  course,  mi 
smaller  than  those  just  mentioned,  and  for  smaller  velocities  of  the  same  relative  valuJ 
the  coefficients  c,  increase  more  rapidly  than   the  velocities  decrease  ;  but  according  [ 
what  precise  law  this  decrease  takes  place  is  not  definitely  known.     The  smallest  vel 
city  for  which  a  coefficient  is  given  by  Neville  is  0-1  ft.  per  second;  its  value  beingO-Ol7li 
If  we  suppose,  judging  by  the  soundings,  etc.,  on  the  Admiralty  Charts,  etc.,  tl 
the  average  velocities  corresponding  to  discharges  Q^  and   Q2  are  0*2  and  0*3  ft. 
second  between  Quebec  and  the  Gulf,  which  is,  in  each  case,  say  between  \  and  J  of: 
velocity  that    would    obtain    in    the    vicinity  of  Quebec  city,  the  coefficients  Cf  and 

become  :  0-013186  and  0-011427. 

By  substituting  in  equation  (  x  )  the  numerical  values  just  determined  for  the  syJ 

bols,  we  find,  having  divided  each  discharge  by  10,000  before  squaring  : 

;^    _  1-2  X  67-6x0-013186  —  i  .97  f 

\  ~  152-1  xO-011427-  67-6xO-013186  "     '       *' 

That  is  to  say  with  a  discharge  Q^  of  260,000  cubic  ft.  per  second,  the  level  of  t]| 

estuary  abstracted  from   the  influence   of   the  tides  would  stand  opposite   Quebec  ci 

1-27  ft.  above  the  mean  level  of  the  Atlantic  Ocean  in  the  Gulf  of  St.  Lawrence,  a  resu 

which  agrees  tolerably  well  with  1-2  ft.,  the  value  arrived  at   for  ^3?  ^^^  depth  of  tl 

mean  sea  level  below  level   of  tideless  estuary  at  Quebec  corresponding  to  river  surf  a- 

20  ft.  above  the  0  of  the  Montreal  Harbour  Commissioners'  gauge  at  Sorel. 

R.  STECKEL. 


412 


[1891] 


5;")  Victoria. 


Sessional  Papers  (No.  8.) 


A.  1892 


APPENDIX  I  TO  NOTE  A. 

<  "oMPAKisoN  of  River  levels  at  Coiitrecoeur,  Lavaltrie  and  Soiel,  extracted  from  ^auge 
registers  kept  under  the  supervision  of  the  Montreal  Hai'hour  Commissioners. — 
(John  Kennedy,  Chief  P^ngineer.) 


Contrecunu  and  La 

•altrie. 

8orel. 

Average 

dif- 
ference 

in 

Maximum 
devia- 

Dates. 

Dif- 
ference. 

tion  from 

average 

Maximum 

Minimum 

Average 

Maximum 

Minimum 

Average 

each  year. 

in 
each  year. 

1S7S. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

Nov.     18-23 
do       2;V30 

1S7<{. 

Sept.     16-30 

23-5 
240 

22-2 
23-5 

22  5 

23-8 

23-3 
23-6 

22  0 

23  3 

22-3 
23  3 

0-2 
05 

I       3-., 

0  15 

25  7 

25-2 

25-4 

210 

201 

20-6 

4-8 

1 

Oct.        1-25 

25-3 

24-3 

24-8 

20-3 

19-3 

19-9 

4-9 

01 

do       26-31 

24-5 

240 

24-2 

19-5 

18-8 

19-2 

50 

Nov.       1-7 

24  3 

23-8 

241 

19-5 

18-9 

19-3 

4-8 

J 

1880. 

May  ^     3-6 

32-3 

320 

32-2 

26-7 

26-4 

26-5 

5-7 

-) 

July     26-31 

27-4 

26  5 

27-0 

21-7 

21-2 

21-6 

5-4 

Oct.        1-4 

25  5 

25-2 

25  4 

20-3 

19-5 

19-8 

5  6 

|-       5-6 

0-3 

do       13-30 

26-4 

25-2 

25  6 

20-6 

19-7 

20-1 

5-5 

Nov.       Ml 

27-2 

26-3 

26-8 

21-8 

201 

20-9 

5-9 

do       12-22 

28-5 

27  3 

28-1 

23  0 

21-2 

22  4 

5-7 

1881. 

April    25-30 
May       1-12 

29-2 

27-7 

28-4 

23-6 

22  3 

22-8 

5-6 

1 

30-5 

29 

5 

29 

J 

24  7 

23-6 

23-9 

5-8 

do       13  14 

31-3 

31 

3 

31 

3 

25-8 

25-4 

25-6 

5-7 

do       18  21 

33-7 

33 

0 

33 

4 

27-5 

271 

27-3 

61 

j-       5-8 

0-3 

do       23-30 

32  5 

30 

7 

31 

6 

26-3 

24-8 

25-6 

60 

June       1-7 

30-3 

29 

0 

29 

7 

24-5 

23  0 

23-8 

5-9 

i 

Oct.      11-31 

25-4 

24 

6 

25 

1 

19-8 

18-9 

19-3 

5-8 

! 

Nov.       1-25 

257 

24  9 

25-3 

200 

19-2 

19-6 

5-7 

j 

The  above  shows  that  for  the  years  1880-81,  during  which  the  observations  regis- 
tered were  most  numerous,  extending  over,  we  may  say,  the  whole  season  of  navigation, 
the  water  fell  about  0-3  ft.  more  at  Lavaltrie  than  at  Sorel — or  what  is  probably  more 
correct,  the  water  was  raised  0-3  ft.  more  at  Sorel  by  the  tides,  than  at  Lavaltrie  and 
Contrecoiur.  This  diiFerence,  it  will  be  noticed,  has  been  taken  into  account  in  calculating 
the  area  of  the  waterway  at  Lanoraie  (A)  corresponding  to  a  river  level  26 -6  ft.  above  0 
at  Sorel;  the  fall  of  the  St.  Lawrence  from  26-6  to  19-3  ft.  =  7-3  ft.  at  Sorel,  being 
taken  at  7 '7  ft.  at  Lanoraie. 
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APPENDIX  II  TO  NOTE  A. 

Computation  of  area  F,  etc.,  for  waterway  at  a  point  1 J  miles  west  of  Lanoraie,  whejf 
elevation  of  bottom  of  thalweg  is  near  a  maximum  according  to  soundings  givej 
on  Admiralty  Chart  No.  2779  of  St.  Lawrence  abova  Quebec. 


Distances  North  to  South 
shore  with  10*3  ft.  on 
Lake  St.  Peter  Flats. 


ft. 

0 
30. 

400. 

900 
1500. 
1830. 
2570. 
3170. 
3770. 
4570. 
5770. 
G'270 . 


.to 


ft. 

...30 
.400 
..900 
.]500 
.1830 
.2570 
.3170 
.3770 
.4570 
.5770 
.6270 
.6400 


©•43  Si? 


ft. 

30 
370 
500 
600 
330 
740 
600 
600 
800 
1200 
500 
100 


Total  area  for   10*3  ft.  water  on  flats  corres- 
ponding to  water  surface  at  19 '3  ft.  above 
Sorel  gauge. 


.s-^ 

n 


For  waterway  at  11  ft.  level  add  : 
North  side — 

Feet. 


lOxi    : 

2 

South  side- 
Feet. 

15x1  . 
2 

6370 X  -7- 


Area, 
Sq.  feet. 

35 


52-5 
4459- 


Total  area  F,  for  11  ft.  water  on  flats  correspond-^ 
ing  to  water  surface  at  20  ft.  above  0,  V 
Sorel  gauge.  J 

North  side — 

Feet  ^^^^' 

Sq.  feet. 

70xlll  =    269-8 

2 
South  side- 
Feet. 

100-      x'    '   -^ 3850 

6370  X  7-7= 490490 

Add  area  for  10  3  ft.  level  as  above 

'I'otal  area  F,  for  17  "6  ft.  water  on  flats  corres-"] 
ponding  to  water  surface  at  2()-6  ft.  above  \ 
0,  Sorel  gauge J 


Areas, 

of 

Sections 


sq.  ft. 

15 

3700 

10250 

8100 

3135 

12580 

12900 

13500 

14000 

22800 

6500 

50 


107530 


4546 


112076 


Data  for  establishing  approximate  position 
of    mean  sea  level. 


Mean  depth     \  107530 
for  10  ■  3  on  flats.  J    q^qq 


=  16.8  feet. 


Wetted  perimeter  for)  _         ,p.iaa<-    *. 
11  ft.  water  on  flats.  }  ^^  =  «'^>'  ^'  ^^^  f^^^" 


Mean  de] )th     )  ^  112045 = 17 '  52  feet, 
for  11  ft.  on  flats.  /       6395 
7  ■  3  f t.  fall  at  Sorel  =  7 '  7  ft.  at  Lanoraie. 

Wetted  perimeter  for     \_     ^,  „  pK'-n  r  „<. 
17-6  ft.  of  water  on  flats.  F^^'^^  65^0  feet. 


Velocity  ratio  "j  ^' 
according  to  V— 
formula  (2).}^ 


,157233x6400        __„ 
Vll2076x6570-^-^^-^^^ 


49703 
107530 


157233 


Discharge  ratio 
according    to-', 
formula  (3). 


I  Q      Fc 
c.  Q'l -1-40321 


1-64057 


Q 


Mean  depth  for\  _  157  233^ 
17  ■  ()  on  flats.  J         ^,540 


:  24  04  feet. 
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APPENDIX   III  TO  NOTP:  A. 

MPUTATION  of  area  F,  etc.,  for  waterway  across  flats  at  Lake  8t.  Peter,  viz.,  wliere 
elevation  of  bottom  is  near  a  maximum  according  to  ice  soundings  given  on  Montreal 
Harbour  Commissioners  chart,  dated  1855. 


\\ 


ii 

Uii 

t..^:^ 

tances  North  to  South 
with  11  ft.  on  Lake  St. 
IVter  Flats. 

II 

jrage  d« 
sections 
feet  on 
^keSt.  P 

Area, 
Square 
Feet. 

Data  for  establishing   approximately  position 
of  mean  sea  level. 

HH 

lo^^J 

ft.                   ft. 

ft. 

ft. 

sq.  ft. 

0.    ..to... 2300 

•    2300 X 

* 

5720 

2300... 

"  ..5500 

3200 

¥ 

20800 

55(M).    . 

"  ..8900 

3400 

V- 

28900 

S900... 

"  .11400 

2500 

9' 

22500 

11400... 

"  .12600 

1200 

-V- 

11400 

12000... 

"  .14000 

1400 

y- 

14700 

14000, .. 

"  .15360 

1360 

.p. 

15664 

153()0... 

"  .15690 

330 

25 

8250 

Ship  channel  deepened  to  25  feet  at  ordinary 

15690. . . 

"  .18000 

2310 

15 

26565 

summer  water. 

18000... 

"  .19200 

1200 

2416 

14760 

19200... 

"  .20200 

1000 

¥    ' 

12500 

20200. . . 

"  .23700 

3500 

12 

42000 

23700... 

"  .24700 

1000 

-^ 

11500 

24700... 

"  .29000 

4300 

11 

47300 

29000... 

"  .29500 

500 

-y- 

5250 

29500... 

•'  .30200 

700 

-w- 

6650 

30200... 

"  .31200 

1000 

« 

8500 

Wetted  perimeter  for  11  ft.  1          ^^^  ^-mn  f^ 
of  water  on  flats.                 /^  "  ^^^  ^•'^040  ft . 

31200... 

"  .32000 

800 

¥ 

5600 

32000... 

"  .32800 

800 

V- 

4400 

32800  .. 

"  .35000 

2200 

f 

5500 

Mean  depth  for  11  ft.  on  |      318489    n  -,  r. 
flats.                               /-  35000^^  ^  ^*- 

ral  area  F,  for  11  feet  v 

vater  on  flats 

corres- ^ 

ponding  to  water  suri 

ace  at  20  fee 

b  above  Y 

318489 

0,  Sorel  gauge. 

J 

Add: 

For  area  F  of  waterway 
feet  above  Sorel  gauge 
Add  ■ 

with  lake  sui 

face  26 -6 

Wetted  perimeter  for  17*6  |                    .,„-.%  /•. 

!     ft.  of  water  on  fiats.         /  P^  =  ^^^  ^^^^^^  f^. 

Xorth  shore  — 

1 

Feet. 

1600x^1^= 

2 

( 

Area, 

5q.  feet. 

i 

5280 

iVelocityratio-jc',        /SBS.OOO x 35(MC    ,.,«„- 

vSouth  shore— 

4000x^ 
2 

_ 

13200 

formula  (3).    J  ^         F.c 

Vntre — 

35000  x6'e 

_ 

231000 

249480 

^Qi -1-78336 

water  on  fiats 

corres-^ 

c.  Q 

Total  area  F,  for  17. 6  feet 

Mean  depth  for^      p^n7q«q 
17-6     ft.     onU^^^^^;^-13-99feet. 
flats.                 J      -K^-600 

ponding  to  water  surfs 
0,  Sorel  gauge. 

ice  at  26  6  fee 

b  above  V 

567969 
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APPENDIX  lY.  TO  NOTE  A. 

Computation  of  Area  F,  etc.,  for  waterway  across  flats  of  Lake  St.  Peter,  viz.  :  whei 
elevation  of  bottom  is  near  a  maximum  according  to  soundings  given  on  Admiralt} 
chart  No.  2781  of  the  lake,  dated  1859. 


i  l§l 

3«^ 

verage    de] 
in  feet  for  li 
ft.  on  Lake 
Peter  flats. 

Nortli  to  South. 

istance  i 
for  10 -3 
Lake  St, 
flats. 

Area, 

Square 

Feet. 

Data  for  establishing  approximately,  positior 
of  Mean  Sea  Level,  etc. 

Q 

< 

1400 

3000 

1600 

f 

=       3200 

3000 

5470 

2470 

¥ 

=     14820  i 

5470 

7000 

1530 

8 

=     12240 

7000 

8500 

1500 

n 

=     12750  1 

8500 

13780 

5280 

9 

=     47520  ! 

13780 

15000 

1220 

¥ 

=     11590  j 

15300 

15700 

700 

10 

=       7000 

1.5700 

16100 

400 

24 

=       960u    Ship  channel  deepened  to  24  ft.  at  ordinary 

16100 

16500 

400 

10 

=       4000  :        low  sunnner  water. 

16500 

17100 

600 

y 

=       5700  i 

17100 

18300 

1200 

¥ 

=     12000 

18300 

28150 

9850. 

11 

=  108350 

28150 

29350 

1200 

¥ 

=     12000 

29350 

30380 

1030 

V 

=       8755  '                                                                                1 

30380 

31450 

1070 

V* 

=       7490                                                                                   1 

31450 

33930 

2480 

6 

=     14880 

33030 

34830 

900 

V 

=       4950 

34830 

35730 

900 

% 

=       4050 

35730 

37100 
)r  103  ft.  w 

1370 
iter  on  flats 

1 

corres-""! 

=       2740 

Total  area  f( 

[)onding  to  water  surface  at  19 '  3  ft 
0,  Sorel  gauge. 
For  waterway— with  11  ft.  depth  on  fla 

above  !- 

303635 

ts,  add : 

Wetted  perimeter  fori -p     ,„„  onr-n  f^- 
11  ft.  water  on  flats.  /P-'^^y  ^^^^^  ^^■ 

North  side— 

Ft. 

180  X  -^= 

63- 

South  side— 

2.50  X   -^=    

87-5 

37100  — 1400  =  35  700  X   7  = 

24990- 
corres-  "| 

25140-5 

\ 

Total  area  F  for  11  ft.  water  on  flats 

ponding  to  water  surface  at  20  ft.  a 
Sorel  gauge. 

bove  0,  \ 

328775-5 

Mean  depth  for  11  ft.  1      328775  '5 

on  flats.                       \-    36130    ~''  ^  "' 

North  side-- 
Ft. 

Wetted  perimeter  of  \-p      „„„  Q(ir-,.rv  rx 
water  on  flats.           |Pi=say  39.60  ft. 

7  3 
1650  X  ^=  

60225- 

• 

South  side- 

2380  X  -^ 

-5 

8687 -0 

Velocity  ratio^  q      /578950  x   3616 

3^*700x7-3= 

260610  0 

275319  -  5 

accordmg  to  \  7^^^328800  x  39760"  ^  ^^^^" 

formula  (2).  ] 

%^?l£i=2-22564 

Add  area  for  10  3  ft.  level  as  above. 

303635  0 

Discharge  ratio 
according    to 

Q         Fc 
ci  Q 

Total  area  F  for  17  6  ft.  water  on  flats, 

corres- ^ 

formula  (3). 

ponding  to  water  surface  at  266  ft 

above  \ 

578954-0 

0,  SoH'l  gauge. 

J 

Mean  depth  for  W.  S.  26  -  6  ft.  above  \      i  j  .  k-  f* 
0,  Sorel  gauge,  or  17  6  on  flats.    J  -^^  '"  ? 
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I^KPORT 


o  the  Hon.  John  Ha<.(.ai{t, 

Minister  of  Railways  and  Canals. 

SiK,  I  havt'  the  hoiKmr  tt>  submit  the  Annual  Rej)()rt  of  the  1  )e))art)nent  (»f  P»ail- 
iays  and  Canals  for  the  liscal  year  ended  30th  June,  1S91. 

The  annual  reports  of  the  engineers,  together  with  general  and  special  re})o)ts 
rom  superintendents,  both  of  railways  and  calials,  and  fi'oni  other  ofHcers  of  the 
)epartnient,  are  given  in  Appendices. 

Attached  iiereto  (Appendices  Nos,  1,  2  and  3)  will  be  found  statements  showing 
he  amounts  expended  during  the  past  fiscal  year  in  construction,  repairs  and  main- 
eiiauce  of  the  several  works  under  the  department  ;  also  statements  showing  total 
xpenditure  on  each  canal  since  its  construction,  on  each  of  the  Government  railways, 
nd  on  the  Canadian  Pacific  Railway  so  far  as  the  (lovernment  is  concei'ned  :  also 
L  statement  showdng  the  payments  made,  year  l)y  year,  to  subsidized  inilways,  with  the 
ggregates  of  such  payments. 


RAILWAYS. 


The  present  report  deals  with  those  railways  of  the  Doininion  directly  contiolled 
)y  the  Federal  Government,  and  others  towards  the  construction  of  which  subsidies  have 
)een  authorized."^ 

There  is  prepared  by  this  department,  and  laid  before  Parliament  annually,  a 
pecial  statistical  report,  embodying  returns  made  by  Canadian  lailway  companies,  as 
equired  by  statute.  This  report  gives  information  as  to  railroad  operations  in  Canada, 
iichiding  the  Government  roads. 

The  following  general  facts  gathered  from  this  compihition,  being  returns  made  for 
he  fiscal  year  ended  on  the  30th  of  June,  1890,  the  last  issued,  will  l)e  of  intei-est. 


*  It  should  be  observed  that  while  the  usual  reports  fiu-nished  by  the  superintending  ottiet  rs,  antl  to  be 
oimd  in  the  appendices  hereto,  deal  with  the  fiscal  year  only,  the  Cliief  Engineer  of  (iovernnicnt  Railways 
ia.s  rei)orted  dealing  with  cei-tain  nmtters  under  his  charge  uj)  to  the  lltii  of  November,  1S<)1,  and  the 
reneral  Report  contains  infoi-uiation  on  points  of  interest  relating  to  sul)sidi/,ed  lines  of  railway  up  t<» 
he  end  of  December,  1801. 
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The  iiimibei-  of  railways,  including  the  Government  roads,  in  actual  operati 
(enibi'acing  under  one  head  all  amalgamated  lines),  was  54.  The  number  of  mi' 
of  railway  completed  was  14,004  (besides  1,679  miles  of  sidings),  of  which  13,339  we 
laid  with  steel  rails.  There  were  13,256  miles  of  railway  in  actual  operation.  Tl 
paid  up  capital  amounted  to  f  786, 447, 811.  The  gross  earnings  of  all  these  railwa^ 
amounted  to  $46,843,826,  and  their  working  expenses  to  $32,913,350,  leaving  tl 
amount  of  the  net  earnings  $13,930,476.  The  number  of  passengers  carried  Wi 
12,821,262,  and  20,787,469  tons  of  freight  were  conveyed  over  these  roads.  The  tot 
number  of  miles  run  by  trains  was  41,849,329. 

CANADIAN  TRANSCONTINENTAL  RAILWAY  COMMUNICATION. 

Halifax  or  St.  John  to  Montreal. 

The  routes  available  between  Halifax  and  Montreal  are  four  in  number  ;  in  all  c 
which  the  Intercolonial  is  used,  either  in  whole  or  in  part,  as  follows  :  (The  name 
adopted  are  those  of  the  dominating  roads)  : — • 

Intercolonial  Railway  Route — 

Mile8. 

By  Intercolonial  Railway  to   Point  Levis 675 

Grand   Trunk    Railway  to  Montreal 173 

848 


(Or  by  ferry  across  the  St.  Lawrence  to  Quebec,  thence 
by  North  Shore  Railway,  C.P.R.,  also  173  miles). 

Canadian  Pacific  Railway  Route — 

Miles. 

By  Intercolonial  Railway  to  St.  John,  N.B 275 

NeAV  Brunswick   Railway  and   Maine  Central  Rail- 
way to  Mattawamkeag 146 

Canadian  Pacific  Railway  to  Montreal 334 


<5o 


(4 rand  Truiik  Railway  Route — 

Miles. 

By  Intercolonial  Railway  to  St.  John,  N.B 275 

New  Brunswick   Railway .  90 

Maine   Central   Railway 224 

Total  up  to  Danville  Junction 589 

By  Grand  Trunk  Railway  to  Montreal 270 

T(''iiiiscouala  liailway  Route — ■ 

Miles. 

I>y  Intei-colonial  Railway  to  St.  John 275 

New  Brunswick  Railway  to  Edmundston 170- 

Temiscouata  Railway  to  Riviere  du  Loup 81 

Intercolonial    Railway  to  Levis 115 

(irand  Trunk    liailway  to    Montreal • 173 


859 


814 
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MONTIIKAI.    TO     rili;     1*A{'IFI('    CoAS'l'. 

CANADIAN     PACII'IC    WAN. WAV. 

NoTK.     A  soiiH'wliat  detailed   statement  of  tlic  (lovciinnent  triiiisjiftioiis  uitli  tliis  t;(»iM|);iii>-  will  Ix- 
Mil  in  the  Annual  Keport  of  tills  Department  for  the  year  1SS7. 

l^riDih    lAiic. 

Miles. 

Quebec  to  !St.    Maitiii's  .junction   ( 1  o  miles  uortli  of  Mon- 
treal)          1  o!) 

Montreal   (at   the  head  of   Atlantic  Ocean     na\  i^ation)   to 

St.  Martin's  Junction I. '5 

St.  Martin's  Junction  to  Callandei- :5."U 

"A^  ^ ^  f  Callander  to  Port  Arthur 649 

Ir^"""^  i   I  Pt^i't  Arthur  to  Red  River  (opposite  Winnipeg).  .  .  .      4'28 

'i|^  =  |1  Red  River  to  Savona's  Ferry 1,257 

i    |y-^^'"    I  Savona's   Ferry  to   the   waters  of  the   Pacific  Ocean 

1^  1.^  o?  I  at  Port  Moody 21:') 

-'"^"^  t                                    ^  —    '^M1 

Port  Moodv  to  Vancouver  on  Burrard  Inlet I") 


Total,  Montreal  to  Vancouver,  Burrard  Inlet. .  .  2,90( 


This  railway  was  opened  for  through  traffic  on  the  28th  of  .June,  1886. 

By  the  Act  51  Vic,  c.  32,  approval  and  ratification  were  given  to  a  certain  agree- 
cnt  dated  the  18th  of  April,  1888,  provisionally  made  between  the  Government  and 
le  company,  whereby  the  restrictions  contained  in  Article  15  of  the  original  agree- 
ent  for  the  construction  of  the  road,  barring  the  Dominion  Pai'liament  for  twenty 
i'ars  from  authorizing  the  construction  of  railways  south  of  the  Canadian  Pacific  Rail- 
ay  from  any  point  at  or  near  that  road,  except  those  running  south-west,  were 
'moved.  By  this  agreement  the  Government  undertook  to  guarantee  the  payment  of 
iterest  at  3. J  per  cent  on  an  issue  of  the  company's  bonds  to  the  extent  of  fifteen 
illion  dollars,  running  for  a  term  not  exceeding  fifty  years  ;  the  unsold  lands  of  the 
unpany's  subsidy,  estimated  at  nearly  fifteen  million  acres,  to  form  the  security  for 
ich  bonds.  The  arrangements  contemplated  by  this  agreement  are  being  carried  out 
y  the  Department  of  Finance.  A  deed  of  mortgage  in  favour  of  special  trustees,  one 
•'  whom  is  the  Minister  of  Finance,  has  been  executed  under  date  the  2nd  of  June, 
388,  having  previously  been  approved  by  an  Order*  in  Council  of  the  1st  of  that  month, 
^ing  a  mortgage  of  the  said  unsold  lands  of  the  company's  subsidy,  amounting  to 
'  ^34,238  acres,  and  constitutes  the  said  security. 

By  the  Act  passed  last  session,  54-55  Vic,  ch.  11,  respecting  the  North  Shore 
action  of  the  Canadian  Pacific  Railway,  authority  was  given,  subject  to  certain  provi- 
ons,  for  the  cancellation  of  the  mortgage  bonds  of  the  North  Shore  Railway,  which,  to 
le  value  of  $1,108,626,  had  been  purchased  by  the  Government  for  the  sum  of  $970,000 
oart  of  a  sum  of  $1,500,000  voted  by  Parliament  in  the  years  1884  and  1885  to  secure 
>  the  port  of  Quebec  free  access  for  the  trains  and  traffic  of  the  Canadian  Pacific  Rail- 
ay)  and  for  discharging  that  company  from  all  liability  in  respect  of  such  bonds.  The 
onditions  under  which  this  action  might  be  taken  were,  as  stated  in  the  Act,  that  the 
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company  should   execute  a  deed  of  agreement  binding  itself  to  complete  and  provr 
with  all  due  diligence,  the  following  works  and  improvements,  namely  : — 

"  Rcjlling  stock,  including  sleeping  cars,  day  coaches,  baggage,  mail  and  express  c 
locomotives  and  freight  cars,  of  a  standard  equal  to  that  used  on  other  portions  of 
company's  i-ailway  system,  involving  an  outlay  of  aV)out  three  hundred  and  fifty  thou 
dollars. 

"  Improvements  over  the  whole  line  between  8t.  Martin's  Junction  and  the  cit; 
Quebec,  of  such  a  character  as  to  bring  that  section  up  to  the  highest  standard  of 
other  Canadian  Pacific  sections,  including  additional  accommodation  for  passengers 
nearly  every  station,  and  increased  space  for  the  handling  of  freight,  the  lengthenin 
platforms  and  sidings,  the  furnishing  of  new  sidings  for  the  development  of  stone,  lum 
and  other  traffic,  the  substitution  of  iron  for  wooden  bridges  on  the  line  of  the  Noi 
Shore  Railway,  and  the  construction  of  the  following  specific  works,  that  is  to  say : 

(1.)  In  the  City  of  Quebec  : 
{<(.)  One  grain  elevator  ; 
(b.)  One  fiour  shed  ; 

(c.)  Such  local  improvements  and  facilities  as  are  necessary  for  the  handling  of  t 
traffic  of  that  city  ; 

{'2.)  In  Three  Rivers  : 

(a.)  One  grain  elevator  ; 

{/}.)  Improvements  over  the  loop  line  ; 

(r.)  Improvements  on  the  Piles  Branch  ; 

"  The  said  improvements  <^ver  the  whole  line  involving  an  outlay  of  about  thi 
liLindred  thousand  dollars,  in  addition  to  the  said  outlay  on  I'olling  stock; 

"  The  whole  to  l)e  completed  to  the  satisfaction  of  the  Minister  of  Railways  a 
Canals.  " 

In  pursuance  of  this  Act,  and  on  application  by  the  company,  an  Order  in  Con 
cil  was  passed  on  the  14th  of  December,  1891,  reciting  the  facts  of  the  case,  and  appn 
ing  of  the  execution  of  a  draft  agreement,  ))y  which  the  company  binds  itself  to  cai 
out  the  improvements  called  for  by  the  Act,  expending  the  moneys  thereon  as  f 


rouows 


"  At  least  two  hundred  thousand  dollars  ($200,000)  during  the  year  ending  on  t 
first  day  of  Api'il,  A.D.  1893,  an  aggregate  of  at  least  three  hundred  and  fifty  thousa; 
dollai-s  ($300,000)  to  the  end  of  the  yeai-  ending  on  the  first  day  of  Api'il,  A.D.  18i 
and  an  aggregate  of  at  least  five  hundred  thousand  dollars  ($500,000)  to  the  end  of  t 
year  ending  on  the  fii'st  day  of  April,  A.D.  189'),  and  an  aggregate  of  at  least  .- 
hundred  and  fifty  thousand  dollars  ($650,000)  to  the  end  of  the  yeai-  ending  on  t 
first  day  of  Ai)ril,  A.I).  1896,  subject  to  such  extension  in  respect  of  any  repairs 
renewals  for  which  tlu^  necessity  has  not  ai'isen  as  may  be  granted  by  His  Excellen< 
t  lie  ( lox'ernor  in  (council." 


On  the  '2'2\h\  of  Decembei-,   1891,  the  agrt'enient.  so  authorized  was  duly  signed. 


In  the  agreenumt  dated  the  20th  of  November,  1886,  and  executed  under  an  Ordi 
h  ('ouncil  of  the  2jid  of  that  month,  which  constituted  the  basis  of  the  final  settlemei 
»f  matters  between  t  he  C<j\-ernment  and  the  company  prior  to  the  tivmsfer  of  the  roJi 
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,  iln'iH,  a  special  ])f()\  isioii  was  inserted,  in  xicw  of  dispute  as  to  t  lie  cnndit  ion  in  wliidi 
r  woi-k  ill  F»ritish  Cyolumbia  executed  by  the  ( Jo\eiiiment  should  l)e  handed  over  ;  the 
iipany  accepted  tlie  same,  "subject  to  the  adjustment  and  correction  by  the  (jovern- 
1  of  any  defects  or  d^'ticiencies  in  the  construction  thereof,  if  any,  according-  to  the 
.  itications  and  conditions  of  tlie  contracts  thei-efor,  excej)t  in  so  far  as  the  same  were 
nlitied  by  the  (Joveniment  prior  to  21st  October,  1880."  '•' 

Kor  the  determination  of  the  (juestions  covered  by  the  fore^oinn,  a  special  arl)itra- 
uas  authorized  by  an  Order  in  Council  of  the  r)th  January,  1888.  The  arbitrators 
I  .•  now  made  their  award,  and  it  was  furrdshed  to  the  Government  in  October,  1891, 
«'  amount  fixed  thereby  as  payable  by  the  Government  to  the  company  bein<^  $579,255, 
iinount  claimed  by  the  company  having  been  $12,000,000.  This  award,  in  effect, 
|, resents  the  value  of  work  wiiich  the  arbitrators  find  tlie  Government  should  have 
^i-formed  on  the  sections  of  the  road  in  British  Columbia  constructed  by  it.  Tlie 
iiount  so  awarded  is  to  be  expended  under  the  supervision  of  an  otticei-  of  the  Govern- 
"Mt,  for  the  impi-ovement  of  the  railway,  in  certain  specified  directions. 

There  remain  still  to  be  dealt  with  by  the  arbitrator  two  unimportant  claims  in 
^spect  of  steel  i-ails. 

Ft  should  be  noted  that  for  the  year  ended  on  the  30th  June,  1891,  the  company 
,id  under  ti-attic  5,564  miles  of  railway,  and  that  its  gross  receipts  were  $18,672,174. 

GOVERNMENT  RAILWAYS  IN    OPERATION. 

During  the  past  fiscal  year  certain  new  railway  works  built  by  the  Government 
ei*e  operated  foi-  traffic,  and  by  a  special  Act,  54  Vic,  ch.  50,  were,  together  with  the 
Elastern  Extension  "  section,  eml)odied  in  the  Intercolonial  system.  These  additions 
ere  as  follows  : — 

Oxford  Junction  to  Brown's  Point  Junction  and  Pugwash,  72^  miles,  opened  on 
lie  15th  of  July  1890  ;  and  the  Cape  Breton  Railway,  of  which  the  portion  from  Point 
'upper  to  Grand  Narrows,  46  miles,  was  pvit  under  traffic  on  the  1st  of  January,  1891, 
ad  the  portion  from  Grand  Narrows  to  Sydney  and  North  Sydney,  and  connection 
ith  the  International  Coal  Company's  Railway  at  Sydney,  52 J  miles,  was  opened  (»n 
he  24th  of  November,  1890. 

The  se\eral  lines  maintained  by  the  Government  during  the  past  fiscal  year,  ended 
he  30th  June,  1891,  were  : 


The  Intercolonial 1,142 

do  wharf  branches 12' 


MiU 


L154.1 


Windsor  Branch  (maintained  only) 32 

Prince  Edward  Island  Railway 211 


Total  mileage  length 1,397.', 


The  through  ocean  mail  line  from  Point  Levis,  opposite  Quebec,  to  Halifax,   is  675 
iiiles  in  length. 

*  The  date  of  the  comi^auvV  contract. 
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Details  respecting  these  railways  and  their  operations  will  be  found  in  Appem 
Xo.  4,  f;ontaining  reports  from  the  Chief  Engineer  and  General  Manager,  and  from 
Chief  Superintendents  and  other  officials  of  these  roads. 

The  general  revenue   accounts  for    1890--91   show   the  following  as  the   tinanc 
position  of  these  roads  for  the  past  fiscal  year  and  the  average  mileage  : — 


Average       I 
mileage  of  the 

year. 


Working 
expenses. 


Earnii 


Intercolonial,  including 
the  Eastern  Extension 
and  the  Cape  Breton 
Railway 

AVindsor  Branch  (earn- 
ings, one- third  of  en- 
tire receipts  ;  expend- 
iture on  maintenance) 

Prince  Edward  Island,  . 


1,094 


Total  average  mileage.  .  1,337 


I     cts. 


I     cts. 


Profit 


Loss 


$     cts. 


3,66-2,341   94!   2,977,395  38 


32  i    28,931  71    30,235  isl  1,303  42 
211  !   257,990  08   174,258  05J 


Net  loss 


1,303  42 


$  c 


684,946 


83,732 

768,678 
1,303 


767,375 


INTERCOLONIAL  RAILWAY. 

The  Ijitei'colonial  Railway  touches  six  Atlantic  Ocean  ports,  namely  Pointe  < 
Chene.  Pictou,  Halifax,  St.  John,  Sydney  and  North  Sydney.  The  following  list  sho^ 
its  through  lines  and  branches,  in  sequence — commencing  from  the  west.  Connecti 
is  made  with  the  Grand  Trunk  Railway  at  Chaudiere  Junction  and  with  tlie  Canadi; 
Pacific  Railway  at  Quebec  (by  ferry  from  Levis). 

Tlic  total  length  of  tlie  road  (inchuling  whai'f  and  freight  branches)  is  1,15 
miles. 

Miles. 

Cliaudiei-e  .Junction  to  Levis 8 

L<'\is  to  St.  Charles  Junction 14 

Chaudiere  Junction  to  St.  Charles  Junction 17 

St.  (yliarles  Junction  to  Dalhousie  Junction 299 

Dalhousie  Junction  to  Dalhousie  (Dalhousie   Branch) 7 

i)alh()usie  Junction  to  Derby  Junction 101 

Derby  Junction  to  Indiantown  (Jndiantown  ih-anch) 14 

I  >(^iby  Junction  to  Moncton 75 

M(.ncton  to  ST.  JOHN 89 

Moncton  to  Painsec   Junction 7 

P;iins('c  Junction  to  Pointe  du  Chcne  (Shediac   Bi-auch) 11 
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Mil.-s. 

iiiisof  Junction  to   Oxford  .Junction 71 

Oxford  J  unctiontoPugwash  Junction  I  I") 

1  Puijwasli  .lunction  to  Pugvvasli Lv    i.      i        iiv   .       n  i  '> 

^  '^        .     ,        ,.        4.     i>  >    -D  •    -    VOxioi'dand  rictou  hrancli.      -  , 

I  Pugvvasli  Junction  to  nrown  s  Point.  ■>'2 

Brown's  Point  to  Pictou j  2 

ford  Junction  to  Truro 40 

arc  to   Richmond 01 

I                Richmond  to  Dartmouth  (Dartmouth  I'ranch) 5 

'^ichmond  to  HALIFAX 1 

I  uro  to  Stellarton  Junction II 

Stellarton  Junction  to  Brown's  Point 12 

icilarton  to  New  Glasgow 2 

N  t'Nv  Glasgow  to  Pictou  Landing S 

WW  Glasgow  to  Poi-t  Mulgrave <S0 

( iry  to  Point  Tupper 1 

*oint  Tupper  to  North  Sydney  Junction 79 

„   ^    ,         T       .•      .    (NORTH  SYDNEY 5 

vnrtli  Sydney  Junction  to^  ^^^-j^-p,„  ^ 

Wharf  and  Freight  Jhrinches. 

Rimouski    to  wharf 2 

Newcastle,  N.B.,  to  deep  water  wharf 2 

Dorchester  to  shipping  wharf 1 

Sackville  to  shipping  wharf O'O 

Stewiacke  to  wharf 1 

Riviere  du  Loup  town  to  whai-f 4 

Courtney  Bay  to  wharf 1 

Branch  to  Halifax  cotton  factory 1 

12-5 
The  following  are  the  througli  distances  : — 

Miles. 

VIS  (opposite  Quebec)  via  St.  Josef)h  &  St.  Charles  Junction  (14  miles)  to  Halifax.   675 

do  do  do  St.  John.   578 

1  .     rjy         fto  Sydney 827 

do                         via  iruro^^y     i-,    ^    i  cork 

\North  Sydney  .' 820 

Note. — At  Levis,  passengers  make  connection  with  the  Canadian  Pacitic  Railway 
.nd  with  the  Grand  Trunk  Railway.  Freight  is  carried  direct  along  the  old  main  line 
»etween  Chaudiere  Junction  and  St.  Charles  Junction  (17  miles),  instead  of  i-ound  V)y 
^vis  to  St.  Charles  Junction,  a  total  distance  of  24  miles. 

Trartic  connection  is  made  with  other  railways,  as  follows  : — 

At  Levis with  the  Canadian  Pacitic  Ry. 

Grand  Trunk  Ry. 
Quebec  Central  Ry. 
(xrand  Trunk  Ry. 
Quebec  Central  Ry. 
Temiscouata  Ry. 
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Levis 

do 

Levis 

do 

Chaudiere  .Junction  .  .  . 
St.  Heni-i 

do 
do 

Riviere  du   Loup 

do 
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Metapediac with  the  Bale  des  Chaleurs  Ry. 

Caraquet  Ry. 

Canada  Eastern  Ry. 

Canada  Eastern  Ry. 

Kent  ]N^orthern  Ry. 

Salisbury  and  Harvey  Ry, 

Elgin,  Havelock  Ry.' 

Central  Ry.  of  New  Brunswick. 

Central  Ry.  of  New  Brunswick. 

Canadian  Pacific  Ry. 

Buctouche  and  Moncton  Ry. 

New  Brunswick  &  Prince  Edward  Ry. 

Joggins  Ry. 

Cumberland  Coal  ct  Ry.  Co. 

Spring  Hill  and  Oxford  Ry. 

Windsor  and  Annapolis  Ry. 

New  Glasgow  Iron,  Coal  and.  Ry.  Co. 

International  Coal  Company's  Ry. 

Capital  Account. 
The  expenditure  charged  to  Capital  Account  for  the  year  ended  30tli  June,  1891 
is  as  follows  : — 

The  total  cost  of  road  and  equipment  on  30th  June, 

1890,  was .$46,908,233  81 

The  additions  during  the  year  were  as  follows  : — 

Increased  accommodation  at  Moncton..    $10,608   73 
do  do  St.  John.  .        4,3-55   17 

Dartmouth  Branch 413  94 

Indiantown  Branch 402  63 

St.  Charles  Branch 12,033  49 

Rolling  stock  and  heating  cars  by  steam 

from  the  locomotive 50,083  44 

Construction  of  a  "  Y  ''  at  Trui-o 1,500  00 

Old  construction 531   94 

(a)      79,929  34 


Gloucester  Junction 

do 

Indiantown 

do 

Chatham  Junction 

do 

Kent  Junction 

do 

Salisburv 

do 

Petitcodiac 

do 

Norton 

do 

Hampton 

do 

St.  John 

do 

Buctouche  Junction .  .  . 

do 

Sackville 

do 

Maccan 

do 

Spring  Hill  Junction .  . 

do 

Salt  Springs  Junction. . 

do 

Windsor  Junction 

do 

Ferona  Junction 

do 

Sydney 

do 

fA;  $46,988, 163  15 
To    tliis    must    be  added    the    total    cost,    chargeable  to 
''  capital,''   of  the  railway  works  now  amalgamated  under  the 
Act  of  last  session,  namely  : — 

Oxford  and  New  Glasgow $1,776,446  91 

Eastern  Extension   Railway 1,321,986  89 

Cape  Breton  Railway 3,541,194   23 

6,639,628  03 

I'otal  (;()st,  chargeabk^  to  "ca])ital,''  u])  to  tlie  30th  of 

.Iniic,  IS91 $53,627,791   18 

((I )  Kxplanations  of  tliese  several  expenditures  will  he  found  on  page  37  of  the  appendices 
(l>)  See  note  on  pa^e  13  of  the  appendices. 
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lii  rriiilf   Ari-ninil. 

'I'lic  ^ross  cxpciulitiirc  tor  the   ycai-  \\;is .*!<   .S, 002, 341    94 

Tl.c  cunnijos  weio 2,977,395   38 


Excess  of  ('X])('ii(li( m'c  <>\('i- raniiii^s '^       084,040   50 

CNtnipjircd  with  the  prcx  ions  year,  the  cjuniii^is  were  as  tollows  : 

1.S1M)  111. 
ISS!)  \){).  ( Including  the  KiiHtern  Extension 

(Including  tlu-  Kastein  Railway,  tlie  Oxford  and  New 

Kxtension  Ky.)  (ilasgow,  and  the  Cai)e  JJreton 

Railways.) 
Passeii^ci-  Traffic— 

Intercolonial ^      854,794   31 

ij  Eastern  Extension  ]{ y  .  .  40,300   22 

$      895,094  53  ^      902,310   88   Increase,  ^07,22; 


Freight  Trattic — 

Intercolonial $   1,920,027    14 

Eastern  Extension  Ry  .  .  37,719   72 


%  1,964,040  m  .$1,854,629  88   Decrease,  110,010  08 


Mails  and  Sundries — 

Intercolonial $      146,359   47 

Eastern  Extension  Hv  .  .  6,639  01 


$      152,998  48  .S    160,448  62  Increase.       7,450    14 


(xross  Earnings — - 

Intercolonial $  2,928,080  92 

Eastern  Extension  Ky .  .  84,658  95 


%  3,012,739  87  12,977,395  38  Decrease,    35,344   4: 


The  number  of  passengers  carried  compai'es  with  the  previous  year  as  follows 

1890-91 .        1,298,304 

1889-90  -Intercolonial 1,170,249 

Eastern  Extension 48,984 

—     1,219,233 


Increase 79,071 


The  (juantity  of  freight  cai-ried  conipaies  with  the  previous  year  as  follows  :- 

Tons. 

1889-90— Intercolonial  and  Eastein  Extension 1,368,819 

1890-91 1,304,534 


Decrease 64,285 
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The  value  of  stores,  including  fuel  and  steel  rails,  in  hand  at  the  end  of  the  fis( 
year  1890-91,  was  .$933,436.20.  Of  this  amount,  old  material  to  the  value  of  |1 06, 283.8^ 
was  for  sale. 

In  the  subjoined  reports  of  the  Chief  Engineer  of  Government  Railways,  the  Chie^ 
Superintendent  of  the  Intercolonial  Railway,  the  Accountant  of  the  railway  and  th( 
head  officers  of  the  several  departments  which  compose  it,  will  be  found  statistical  anc 
other  detailed  information  Avith  respect  to  the  railway. 

The  following  will  show  certain  of  the  moi'e  important  features  of  its  operation  :- 

Miles. 
The  average  mileage  of  the  year  was 1,094 

The  number  of  miles  run  by  engines  .  .  .^ 6,080,791 

do  do  trains 5,027,791 

do  do  cars 56,492,801 

The  gross  expenditure,  including  car  mileage  (pay- 
ments for  Intercolonial  cars  hauled  on  other 
roads,  $23,708.81)  was $     3,662,341   94 

The  gross  earnings  of  the  year  amounted  to  $2,977,395  38. 

Of  this,  the  percentages  earned  by  the  several  classes  of  traffic  were  as  follows 

Passenger  traffic  percentage 32  •  32 

Freight         do'  do         62-29 

Mails  and  sundries 5  •  39 

100 


The  expenses  as  per  mile  run  by  engines  amounted  to  60*23  cts. 
do  do  trains  do  72  84  do- 
do             permileof  railway  amounted  to $3,347   66 

The  large  addition  to  the  mileage  of  the   road,  placed   under  operation   during  the  I 
past  fiscal  year,  though  adding  considerably  to  the  total  cost  of  the  year,  is  necessarily 
to  l)e  regarded  as  a  means  of  developing  the  country  adjacent  to  it,  and   of  encouraging 
ti-ade,  rather  than  as  aji  immediate  source  of  increased  revenue.     The  new  sections  of 
railway  have,  however,  been  successfully  operated,  and  have  proved  to  be  of  value  as  an  j 
accommodation  to  the  public,  for  which. object  they  were  constructed. 

The  coal  traffic  over  the  line  does  not  tend  to  expand,  there  having  been  a  decrease 
of  about  20,000  tons  each  year  since  1887,  when  the  maximum  quantity  so  far  carried, 
192,022  tons,  was  i-eached.  The  (juantity  transported  during  the  last  fiscal  year  from 
the  Nova  Scotia  collieries  westward  to  Chaudiere  Junction  was  137,472  tons. 

Compared  with  the  traffic  of  the  previous  year,  the  following  are  the  i-esults  in 
specific  features  (the  year  1889-90,  including  the  Eastern  Extension  Railway).  The 
number  of  passengers  carried  was  1,298,304,  an  increase  of  79,071.  Of  barrels  of  Hour 
there  wei-e  carried  1,013,129,  a  decrease  of  102,921  ;  of  grain,  2,890,921  bushels,  ai^ 
increase  of  280,719  ;  of  lumber,  184,138,324  feet,  a  decrease  of  25,766,741  ;  of  live 
stock,  1^5,529  li(ia(l,  an  inci-ease  of  8,758. 

The  very  satisfactoiy  system  of  lieating  cai's  by  i»ieans  of  steam  supplied  from  the 
locomotive  lias  Ihmmi  fmlliej-  extended  during  the  year.  The  minimizing  of  risk  from  fire 
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III  the  (ncnt  <»t'  an  accident  is  (»nc,  and  not  the  least,  of  tli<^  ad\antag('s  attaclicd  lo   tins 
node  of  heating.      The  same  ol)servati()n  a})i)lies  to  the  us(;  of  electricity  for  the  ])urp(jse;s 
t  Hght,  and  tlie  system  of  electrical  lighting  has  been  a])pli(Hl   on    the   through   (*xj)ress 
I  ins  of  the  railway. 

The  adoption  of  the  Westinghouse  aii- brakes  on  freight  cars  and  engiiu^s  is  r(!garded 
of  great   importance   foi*   the  avoidance  of  the  risks  t<j  which  enij)l()yes  are  exposed, 
M'cially   in  winter,  in    using  the  ordinary  hand  bi-ake,  worked  from  the  top  of  the  car  ; 
lili)  fi-eight  cars  and  57  engines  are  accordingly  being  titteHl  with  this  })rake. 

The  tii-st  seiious  accident  that  has  taken  place  on  the  line  has  to  be  regretfully 
recorded,  the  express  train  from  Halifax  to  Mcmtreal  having,  on  the  18th  December, 
ISDO,  been  derailed  at  St.  Joseph,  near  Levis.  The  accident,  which  appears  to  have 
been  due  to  purely  natural  causes,  resulted,  unhappily,  in  the  death  of  five  persons  and 
ill  the  injury  of  others.  The  use  of  steam  as  a  means  of  heating  in  place  of  stoves 
obviated  further  loss  of  life  and  injui-y  through  fire. 

The  railway  and  all  the  works  ccmnected  with  it  were  efficiently  maintained 
throughout  the  year.  Full  details  of  repairs,  renewals  and  othei-  works  executed  will 
be  found  in  the  appendices. 

The  Cape  Breton  section  suffered  damage  through  the  prevalence'of  heavy  wind 
storms,  and  a  considerable  amount  of  repaii-  was  required.  This  section,  though 
operated,  had  not,  therefore,  in  November  last,  been  handed  ovei*  to  the  traffic  depart- 
ment. 

The  Oxford  and  New  Glasgow  section  has  been  successfully  operated  during  the 
\  t^ar.  It  has  been  well  and  substantially  built,  the  bridges  being  of  steel,  resting  on 
masonry. 

Windsor  Bkancii. 

This  road  is  32  miles  in  length.  It  extends  from  Windsor  Junction,  on  the  Interco- 
lonial Railwa}^,  to  Windsor. 


The  ai-rangement  Nvhereby  the  Windsor  and  Annapolis  Railway  Company  operate 
this  line  still  continues.  The  company  pay  all  charges  in  connection  with  the  woi'king 
of  the  traffic,  two-thirds  of  the  gross  earnings  being  allowed  them  for  such  purpose ;  the 
Government  taking  the  remaining  one-third,  and  assuming  all  costs  of  maintenance  of 
the  road  and  works. 

The  agreement,  dated  the  21st  September,  1871,  as  to  ti-athc  ai-i-angements  and 
running  powers  over  the  trunk  line  betw^een  AVindsor  Junction  and  Halifax,  and  the 
use  of  the  Windsor  Branch,  contained,  the  following  provision  as  to  time  of  enjoyment, 
and  renewal  of  same. 

"21.  This  agreement  shall  take  effect  on  the  first  day  of  January,  1872,  and  con- 
tinue for  21  years,  and  be  then  renewed  on  the  same  conditions,  or  such  other  conditions 
as  may  be  mutually  agreed  to." 

All  charges  for  superintendence  and  supervision  of  maintenance  of  woi-ks  arc  Ixune 
by  the  Intercolonial  Railway,  whose  chief  officer  performs  the  duty. 
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The  earnings  and  expenditure  for  the  year  ended  the  30th  June,  1891,  were  as 
folknvs  : — 

Earnings     accruing   to  the  Government  (one-third   of 

the  gross  earnings) f  30,235   13 

Expenditure  for  maintenance  of  way  and  works 28,931    71 

Government  profit |  1,303  42 

Government  earnings,  in  comparison^  wdth  those  of  the  previous  year  : — 

1890-91 I  30,235  13 

1889-90 30,162  46 

Increase $     72   67 

Expenditure  in  comparison  with  that  of  the  previous  year  : — - 

1890-91 I  28,931   71 

1889-90 18,982  82 

Increase |  9,948  89 

The  increase  in  the  expenditure  is  due  to  the  construction  of  a  new  steel  bridge  of 
7  spans  over  the  River  Jordan,  to  replace  a  wooden  trestle  structure,  to  the  relaying 
with  steel  rails  of  a  part  of  the  road,  and  to  the  improvement  of  the  water  supply. 

Eastern  Extension  Railway. 

This  section  of  railway  is  eighty  miles  long,  extending  from  the  Intercolonial  Rail- 
way at  New  Glasgow  to  Port  Mulgrave,  on  the  Strait  of  Canso,  thence  connecting  with 
Cape  Breton  by  means  of  a  ferry. 

This  line,  with  its  equipment,  was,  on  the  9th  January,  1884,  purchased  by  the 
Dominion  Government  from  the  Government  of  the  Province  of  Nova  Scotia,  together 
with  rights  possessed  by  that  Government  in  the  Pictou  Branch  between  Trui'O  and 
Pictou  ;  also,  the  fei'ry  built  for  the  passage  of  the  Strait  of  Canso. 

By  the  Act  passed  last  session,  54  Vic,  chap.  50,  this  section,  which  had  previously 
been  worked  by  a  staff  under  direction  of  the  chief  officers  of  the  Intercolonial  Railway, 
the  accounts  being,  however,  kept  separate,  was  amalgamated  with  the  Intercolonial 
Ptailway  system  ;  and  the  accounts  have,  accordingly,  during  the  past  fiscal  year,  been 
made  part  of  the  accounts  of  that  road. 

Oxford  and  New  (tlas(;ow  Section. 

lliidcr  authority  of  a  vote  of  Parliament,  passenl  in  1882,  this  line  of  railway  has 
))een  built  between  two  points  on  tlu;  Intercolonial  system,  namely,  the  Oxford  station 
of  that  railway  and  Brown's  Point  on  its  Pictou  Town  Branc.h,  the  length  being  67*60 
miles.  In  addition,  a  branch  from  it,  4'75  miles  long,  extends  from  Pugwash  Junction 
to  Pugwash  Harl)oui-,  making  a  total  of  72-35  miles.  The  line  passes  close  to  the  towns 
oF  Oxford,  Pugwash,  Wallace,  Tatamagouche  and  River  John.  The  road  being  sufficiently 
(t()nii)l('t('(l  on  the  15th  of  July,  1890,  to  be  operated  for  public  traffic,  it  was  opened  on 
thai  (lay. 
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ruder  an  Art  passed  last  session,  r)!-.").")  \'ic.,  di.  .')(),  it  lias  Ijeeii  made  part  ot'  the 
Iiitereoloiiial    Kailway. 

CaKLK'IOX     r>l{.\\('ll     l*\!i,\\AV. 

This  road  exteiuls  from  FairviUe,  wher(^  it  joins  th<'  hue  of  the  New  l>ruiis\\iek 
Railway  Company,  to  Carleton,  on  the  south  side  of  tlie  harbour  of  St.  John,  X.l>.,  a 
distance  of  '^Yoiy  miles. 

iiy  the  Act  .")4-5r)  Vic,  chap.  1;"),  author-ity  was  _i;iven  for  the  sale  of  this  railway  to 
the  corporation  of  the  city  of  St.  John  for  tl\e  sum  of  .^40,000,  and  undei-  duU-,  tint  20th 
of  May,  1S91,  an  Order  in  Council  was  passed  authoi'izing  the  com[)letion  of  the  ariang(v 
nients  for  the  transfer.  The  road  will  he  leased  to  the  Canadian  Pacific  Kailway  Com- 
pany for  a  term  of  99!)  yeai's. 

C.\PK  Hh KTo\    Railway. 

Under  authorization  of  Parliament,  given  by  the  Act  49  Vic,  ch.  14  (1(S86),  a  line 
of  railway  has  been  built  by  the  CTOvernment  in  the  Island  of  Cape  Breton,  extending 
from  Point  Tuppei-,  on  the  Strait  of  Canso  (opposite  the  terminus  of  the  Eastern  Exten 
sion  Railway  at  Port  Mulgrave,  on  the  mainland)  for  a  distance  of  7H  miles,  to  a  point 
near  Leitche's  Creek,  from  which  two  extensions  branch,  one,  5  miles  long,  running  to 
North  Sydney,  and  the  other,  13*75  miles  long,  into  the  town  of  Sydney.  A  connecting 
line,  1*'25  miles  long,  gives  connnunication  with  the  International  Coal  Company's  Rail- 
way beyond  Sydney,  thus  bringing  that  important  industiy  into  direct  line  with  the 
Intercolonial  Railway  system.  The  total  length  of  the  road,  including  the  bridge  over 
the  Grand  Nairow^s,  is  98|  miles. 

About  50  miles,  the  eastern  section  of  Grand  Nan-ows,  was  put  under  traffic  on  the 
I  21th  of  November,  1890,  and  the  remaining  section,  west  of  Gi'and  Narrows,  was  opened 
I    for  traffic  on  the  1st  of  January,  1891. 

Under  the  Act  54-55  Vic,  ch.  50,  it  is  made  part  of  the  Intercolonial  Railway. 

Connnunication  aci-oss  the  Strait  of  Canso  is  made  by  means  of  a  ferry  between 
I    Point  Tupper  and  Port  Mulgrave. 

Dkjby  and  Annapolis  Railway. 

This  link  of  the  Western  Counties  Railway,  forming  part  of  that  line,  was  completed 
by  the  Government  and  handed  ovei',  but  not  ti'ansferred,  to  the  company  for  (operation 
on  the  27th  of  July,  1891.  By  means  of  it,  and  of  an  arrangement  made  with  the 
Windsor  and  Annapolis  Railway  Company,  through  communication  can  now  be  had 
between  Yarmouth  and  Halifax  without  change  of  cars.  The  final  estimate  for  the 
work  has  not  yet  been  issued,  but  the  expenditui'e  up  to  the  30tli  June,  1891,  was 
$588,659.38. 

The  construction  of  this  section  by  the  Government  has  been  carried  on  under  the 
authoiity  of  the  special  Act  52  Vic,  chap.  8  (1889),  an  appropriation  of  .^500,000 
contingently  granted  by  the  Act  50-51  Vic,  chap.  25,  as  a  subsidy,  having  by  such  special 
Act  been  made  available,  and  funds  for  further  payments  having  been  provided  by  special 
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votes.     The   cost  over  and  aVx)ve  the  $500,000  granted  is  a  liability   of  the  company 
towards  the  Government.     The  section  has  not,  up  to  the  31st  of  December,  1891,  been| 
transferred  to  the  company. 

Further  information  on  this  matter  will  be  found   in  the  statements  in  this  repoj:'t| 
respecting-  subsidized  railways  under  the  head  of  "  Western  Counties  Railway  Company." 
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PRINCE  EDWARD  ISLAND  RAILWAY. 

Len(;th  of  Line. 

Miles. 

Souris  to  Tignish 168 

Mount  Stewai't  to  Georgetown 21 

Charlottetown  to  Royalty  Junction 5 

Emerald  Junction  to  Cape  Traverse 13 

Alberton  to  Cascumpec  Wharf 1 

211 

This  railway  was  first  opened  for  traffic  on  the  12th  of  May,  1875. 

Gapital  AccoiinL 

No  addition  has  been  made  to  the  expenditure  on  Capital  Account 
during  the  past  fiscal  year,  and  the  total  cost  of  the  road  and 
equipment  chargeable  to  Capital  Account  at  the  close  of  the 
fiscal  year  1890-91  r-emains  the  same  as  at  the  close  of 
1889-90,  namely .1^3,741,780  89 

Revenue  Account. 

The  working  expenses  and  receipts  for  the  year  ended  30th  of  June,  1891,  were  :— 

Gross   expenditure $    257,990  08 

Gross  earnings 174,258  05 

Excess  of  expenditure  over  earnings $     83,732  03 

The  gross  earnings,  compared  with  those  of  the  previous  year,  were  : — 

1890  91 $    174,258  05 

1889  90 , 160,971  78 

Increase 13,286   27  ; 

—  — — —  5 
^  ^, 

Tlie  gross  expenditure,  compaivd  witli  tliat  of  tlie  previous  year,  was  : — 

1889  90 $    266,485  Sry 

1 890  91    257,990  08 

Decrease $        8,495  77 
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'I'lit^  engine  mileage   was  : — 

.MiJ.>. 

1^^1)0-1)1 :\:'>r),'2(r2 

issy^DO :Uo,<34:i 


I 


Increase 19,259 

'I'he  ti'aiii   mileage  was  : 

1S90  91   :272,475 

lf<f<9  90 252,57:5 

liKi-ease 19,902 

The  car  mileage  was  : 

1890-91 1,420,428 

1889-90 1,316,355 

Increase 104,07-"> 


The  value  of  the  stores  on  hand  on  the  30th  June,  1891,  including  general  stores, 
fuel,  rails  and  old  material,  was  $142,107.41. 

The  number  of  passengers  carried  was  145,508,  an  increase  over  the  previous  year 
of  7,409  ;  and  59,511  tons  of  freight  were  cai-ried,  being  an  increase  of  7,907  tons. 

New  works  to  the  total  value  of  $12,086.54  were  executed,  and  extensive  repairs 
and  improvements  were  made  to  the  Sunuiierside  whai-f,  damaged  by  severe  storms. 

Communication  between  the  Prince  Edward  Island  Railway  and  the  Intercolonial 
is  afforded  in  summer  by  steamer  between  Summerside  and  Point  du  Chene  and  between 
Charlottetown  and  Pictou,  and  between  Georgetown  and  Pictou,  and  in  winter  by  the 
specially-built  steamer  "  Stanley  "  between  Georgetown  and  Pictou,  and  between  Char- 
lottetown and  Pictou  ;  there  is,  also,  further  provision  made  for  communication  by  ice- 
'inats  from  Cape  Traverse.  These  cross  the  Strait  to  Cape  Tormentine,  on  the  mainland, 
a  distance  of  about  9  miles.  Here,  by  the  line  of  the  New  Brunswick  and  Prince  Edward 
Railway,  about  40  miles  in  length,  connection  is  made  with  the  Intercolonial  Rail- 
\vay  at  Sackville.  This  winter  service  is  conducted  by  the  Marine  Department,  the  mails 
I'eing  taken  to  and  met  at  Cape  Traverse  by,  if  necessary,  special  trains. 


GOVERNMENT  ACTION  AS  TO    SUBSIDIZED    LINES. 

NoTK. — The  niiinbers  within  brackets  after  the  title  of  the  eonipany  refer  tt)  the  list  of  railways  sub- 
Mdized  by  Parliament,     Appendix  18,  p,  1«)4. 

With  regard  to  the  several  lines  of  railway  subsidized  by  the  Dominion,  the  follow- 
ing represents  the  action  taken  and  the  progress  made  in  so  far  as  the  Dominion  Govern- 
ment is  concerned  ;  only  those  lines  and  companies  being  mentioned  as  to  which  definite 
^U'ps,  other  than  merely  preliminary,  have  been  taken  towards  securing  the  subsidy. 
Information  has  been  brought  down  to  the  31st  of  Decend)er,  1891. 
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Since  the  system  of  subsidy  of  railway  enterprise  was  couiinenced,  the  following  at| 
the  sums  paid  over,  namely  : — 


3  fiscal  year  1883-84,  ende 

d  on  June 

30, 

1884  1 

208,000  00 

do        1884-85 

1885 

403,245  00 

do       1885-86 

1886 

2,171,249  00 

do        1886-87 

1887 

1,406,533  00 

do        1887-88 

1888 

1,027,041  92 

do        1888-89 

1889 

846,721  83 

do        1889-90 

1890 

1,491,595  72 

do       1890-91 

1891 

1,079,105  87 

Add  to  the  above  for  the  six  months  that  have  elapsed 
since,  namely,  from  the  30th  of  June,  1891,  to  the 
31st  December,    1891 


18,633,492  34 


555,678  00 


Total  payments  to  the  31st  December,  1891 $9,189,170  34 

The  Canadian  Pacific  Railway  is  not  included  in  the  above,  nor  is  the  subsidy  t 
the  Canada  Central,  nor  that  to  the  Quebec  Covernment  for  the  line  fr<mi  Ottawa  t 
Quebec,  nor  advances  made  on  mortgage  to  the  St.  John  Bridge  Company,  to  the  Albe 
Railway  Company,  and  to  the  Fredericton  and  St.  Mary's  Bridge  Company,  nor  th 
annual  subsidy  to  the  Atlantic  and  North- West  Railway  Company  payable  for  20  yeai 
(included  in  last  yeai-'s  list). 

The  total  number  of  companies  to  whom  payments  have  been  made  on  subsid 
account  up  to  the  31st  of  December,  1891  (with  the  above  exceptions),  is  61. 

The  following  pages  show,  in  alphabetical  sequence,  the  position  of  those  compani 
whose  dealings  with  the  Government  is  respect  of  subsidies  are  not  yet  closed.     Report 
of  previous  years  give  information  as  to  companies  whose  subsidies  have  been  earned  and 
paid  prior  to  the  1st  of  July,  1890. 

A  ta})ulate(l  statement  of  payments  will  be  found  in  Appendix  3,  page  20. 
Albert  Houthei'ii  Railway  Ooiupany. 
(See  Nos.  36  and  157.) 

By  the  Act  47  Vic,  chap.  8  (1884),  a  subsidy  not  exceeding  $51,200  was  authorise(j 
towards  tlie  consti-uction  of  a  line  from  Hopewell  (now  called  Albert)  to  Alma,  N.B 

Under  the  authority  of  an  Order  in  Council  of  the  8tli  of  May,  1885,  a  contrac 
for  this  work,  namely,  from  Albei't  to  the  mouth  of  Salmon  River,  in  the  pai-ish  6{ 
.Vlma,  was  made  with  the  Albert  Southern  Ivailway  Company  on  the  23rd  of  that  montl 
the  line  to  be  completed  by  the  1st  of  July,  1887.  By  an  (^rder  in  Council  of  the  4tl| 
of  .\pi-il,  1887,  the  company  were  permitted  to  change;  tlieir  location,  a  route  ind  Devvy^ 
( 'oiiK'i'  being  adopted. 

The  balance  of  the  subsidy,  $31,771.13,  unpaid  in  1889,  lapsed,  but  was  revived  b; 
th(^  Act  52  Vic,  ch.  3. 

During  the  fiscal  y(iai-  1S90-91  the  sum  of  $1 0,()84.37  was  paid,  making  the  tota 
|»aynM'nts  to  the  end  of  the  fiscal  year  $31,500.  Since  that  date  thei-e  has  been  paid  i 
further  sum  of  $15,600,  making  the  total  payments  up  to  the  31st  of  December,  1891 
$47,100.  .  ^ 
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Kai<'  l>CM  4'luil4'iirN  KaiM\a.>   roiiiimii.y. 

(See  Nos.  (),  42  and    loS.) 

I        This  coinpany  was  iiieorporated  by  tlu'  INox  iiicial  Act  4")  Vie.,  eh.  ").'{. 

The  Dominion  Aet  47  Vie.,  eh.  8,  autlioii/ed  t\n)  (expenditure  of  $300,000  (revoted 
I  the  year  1885)  foj*  the  eonstruetion  of  a  bi-aneh  of  the  Intercolonial  Railway,  to 
it  end  for  a  distance  of   "JO  miles  eastwaid,  from  Metapediac  towards  Paspebiac. 

Tenders  for  the  work  were  received,  but  none  of  them  coming  within  the  limit  of 

xj.enditure  authorized  by  Parliament,  an  offer  made  by  the  Baie  des  Chaleurs  Railway 

nupany  U)  build  and  operate  this  section  as  a  part  of  their  own  road  from  Metapediac 

Paspebiac   for   the   amount,    was   accepted    by   an    Order    in   Council    of    the    18th 

|.t ember,  1885,  and  a  provisional  contract  was  entei«d  into  with  them  on  the  7th  o^ 

November,  the  section  to  be  finished  by  the  1st  of  July,  1888,  plans  being  furnished  and 

lie  work  supervised  by  the  Department. 

By  the  Act  46  Vic,  ch.  25  (1883)  a  subsidy  had  been  authorized  in  favour  of  this 
.iii|iany  towards  the  construction  of  their  said  road  ;  the  limit  fixed  by  the  Act  being 
_'00  a  mile,  for  100  miles,  or  a  total  of  $320,000. 

Provision,  however,  having  been  made,  as  above  stated,  for  the  building  of  the  first 
I  >  miles  of  this  distance,  the  contract  entered  into  with  the  company,  also  on  the  7th  of 
SON  ember,  1885,  as  authorized  by  an  Order  in  Council,  also  dated  the  18th  of 
M  })tember,  for  the  work  under  this  subsidy,  dealt  with  the  construction  of  the  last 
i»  miles  only.  It  contained  a  clause  under  which,  subject  to  authorization  from 
'uliament  to  that  end,  the  portion,  namely,  $3,200  a  mile,  applicable  to  the  first  20- 
iiile  section  of  the  road  under  the  100  'mile  subsidy  of    1883,  should  be  transferred  to 

•  second  20-mile  section  as  an   additional  subsidy  therefor,  making  the  grant  for  such 

lion  $6,400  a  mile. 

To  this  arrangement  approval  of  Parliament  was  given,  the  two  agreements  above 
entioned  being  ratified  and  confirmed  by  the  special  Act  49  Vic,  ch.  17  ;  the  date  for 
he  completion  of  the  road  being  fixed  by  the  Act  as  the  1st  of  December,  1888,  in 
)lace  of  the  25th  of  May,  1887,  as  contemplated  by  their  agreement. 

[|       By  the  Railway  Subsidy  Act  of  1889,  52  Vic,  ch.  3,  the  balance,  $244,500,  remain- 
:  unpaid  of  the  subsidy   mentioned   in  the  Act  49   Vic,  ch,  17,  was  granted  to  the 
ipany. 

By  authority  of   the  same  Act  the   subsidy  applicable  to  the  30  miles  between  the 
'th  and  the  100th   mile  w^as  transferred  to  the  section  between  the  40th  and  the  70th, 
laking  the  grant  for  this  section  also  $6,400  a  mile.       The  company  undertake  to  con- 
struct the  section  from  the  70th  to  the  100th  mile  without  subsidy,  and  have  deposited 
'  )(»iids  to  the  value  of  ^83,000  stg.  as  security  to  that  effect. 

For  subsidy  purposes  the  time  for  completion  was  extended  by  an  Ortler  in  Council 
,'f  the  14th  of  June,  1888,  to  the  1st  of  January,  1890. 

H       Under  date  the  1st  of  June,  1891,  an  Order  in  Council  was  passed  approving  of  the 
;ition  of  the  section  between  the  60th  and  the  80th  miles,  and  under  date  the  26th  of 
'obei',  1891,  a  copy  was  furnished  to  the  Department  of  a  contract  made  by  the  com- 
uiy  for  the  construction  of  this  section  of  road. 

[1891]  xxxiii 

9—0 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  18! 


By  the  Act  passed  last  session,  54-55  Vic,  ch.  97  fl891),  the  company  was  declj 
to  be  a  coi'poration  under   the  Parliament  of  Canada,  and  the  time  for  completion 
its  railway  was  extended  for  charter  purposes,  namely,  up  to  Paspebiac,  to  the  oOth 
September,  1893,  and  up  to  Gaspe  Basin  to  the  30th  of  September,  1895. 

The  following  shows  the  position  of  this  suV)sidy  : — 
Original  subsidy,  granted  in  1883,  $3,200  per  mile, 

for  100  miles $320,000 

Special  vote,  1885 300,000 

$620,000 


Actual  present  position  : 
Miles. 

0  to     20—20  miles  (f|3ecial  vote) $300,000 

20  do    40—20  $6,400  per  mile 1 28,000 

40  do    70     30  $6,400      do        192,000 

70  do  100—30  Nil 


$620,000 
Total  payments  up  to  the  close  of    the  fiscal    year  1889-90 
covering  the  distance,  60  miles,  up  to  the  River  Grand 
Cascapedia 524,175 


Balance 


$  95,825 


No  further  payments  have  been  made  up  to  the  31st  of  December,  1891. 
Beaiiharnoiis  Jnnctioii  Railway  Company. 

(See  No.  102.) 

By    the    Bail  way  Subsidy  Act,    50-51    Vic,    ch.  25,    the  grant  of  a   subsidy  ncj 
e  xceeding    $96,000  was  authorized   in   favour  of  the  Beauharnois  Junction  Railwt 
Company  from  St.  Martin  towards  St.  Anicet,  the  estimated  distance  being  30  miles. 
On  the  21st  November,  1887,  and  under  the  authority  of   Orders  in  Council  of  tl 
1st  of  Octobei"  and  2nd  of  November,  a  contract  for  the  work  was  made  with  the  coi 
pany,    namely,    from    St.    Martin   to    Valleyfield,    towards   St.  Anicet,  the  road  to  h 
completed  by  the  1st  of  Deceml)er,  1888.      By  the  Order  Hrst  named,  approval  was  alsj 
given  to   the  location  of   the  road  fr-om    its   junction  with  the  Montreal  and  Champlaij 
Junction    Railway,  at  St.  Martins,  to  Valleyheld,  19y^y*^  miles.      Up  to  the  close  of  tli 
fiscal  year  1889   90  the  total  payments  amounted  to  $58,900.      No  further  payment  1m 
been  made  u])  to  the  .")lst  of  December,  1891. 

KrockvilUs   IVestpoi't  and  l^anlt  t>*te.  Marie  Railway  <'ouii»any. 

(See  Nos.  48,  181,  193  and  240.) 

By  the  Act  48  49  Vic,  chap.  59  (1885),  aid  was  granted  to  an  extent  not  excee( 
iiig  $128,000  towards  the  construction  of  the  portion  between  Bi'ockville  and  Westporl 
al)out  40  miles,  of  the  litie  of  the  Brockville,  Westport  and  Sault  Ste.  Marie  Railway. 

I'ndei-  the  authority  of  an  Order  in  Council  of  the   28th  of  April,    1886,  a  contrac 
was  made  with  the  company  on  the  16th  of  July,  1886,  the  subsidized  road  to  be  tiuishec 
by  the  1st  of  August,    1  SS9. 
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Ciider  aji  Order  in  (Niuncil  of  the  2()tli  Nov  riiilM'r,  I  SSS,  the  sum  of  S[')J){){)  was 
,;ii(l.  'rije  balance  of  the  subsidy  la]»sed  on  the  Islof  August,  ISSII,  hut  was  re  voted  l)y 
I.,'  Act  .")3  Vie.,  ch.  2  (ISDO;. 

\\\  the  Act  .").•{  Vic,  ch.  L>  (18«)U),  the  -rant  of   a  subsidy  to   tlie  ext(Mit   of  .$04,000 

i>    authorized   for    20    niih^s    of  railway    from    Newboro'     towards    Palmer's    Rapids. 

iir  this  subsidy  there  was  substituted  hist  session,  by  the  Act  04-5;")  Vic,  ch.  8,  one  for 

he  same  amount,  and  for  the  same   (Hstance,    20  miles,    but  from    a  point   "at  or  near 

NCwboro'  towards  Palmer's  Ha{)ids,  "    payment   to  be   made  on   completion   of  each  sec- 

n\\  of  the  railway  as  follows  :     from  at  or  near   Newboro'   to   Westport,  4    miles,    and 

uu  Westport  towaitls  Palmer's  Rapids,  16  miles. 

During  the  past  fiscal  year  payment  has  been  made  to  the  extent  of  $47,400,  and 
iiiee  that  date  $12,800  on  the  4-mile  section  between  Newboro'  and  Westport,  making 
he  total  up  to  the  Mst  of  December,  1S91,  $105,200. 


KrantfoiMl.  \\  atei'l4N>  and  Tiake  Kvie  Railway  C'onipan.y. 

(See  No.  104.) 
By  the  Act  50-51  Vic,  ch.  24,  authority  was  given   for  the  grant   of  a   subsidy  of 
-")7,600  to  the  above  company  for  18  miles  of  their  railway   from  Brantford  to   Hagers- 
\  ille  or  Waterford,  or  some  intermediate  point  on  the  Canada  Southern  Railway. 

Under  an  Order  in  Council  of  the  4th  of   August,  1888,  a  contract  was  made  with 

jtlie  company,  on  the  31st,  for  a  line  from  Brantford  to  W^aterford,  the  work  to  be  com- 

'pleted  by  the  1st  of  August,  1891,      An  Order  of  the    same  date   approved  of  the   loca- 

(iou,  the  actual  distance  being   1 6 1^  miles.      During   the  fiscal  year  the  sum  of   $16,190 

^^ils  paid,  making  the  total  payments  up  to  the  31st  December,    1891,  $52,810, 

Bnctotiche   and    Monctoii  Railway  C-ompany. 

(See  Nos.  65  and  101.) 
By  the  Act  49  Vic,  chap,  10(1886),  assistance  was  authorized  for  the  construction 
jof  a  railway  about  30  miles  long,  to  connect  Buctouche,  N.B,,  with  the  Intercolonial 
'  Hallway  at  or  near  Moncton,  the  subsidy  not  to  exceed  $96,000, 

By  the  Act  50-51  Vic,  chap,  24,  an  additional  subsidy  of  $6,400  was  granted  for 
-  miles  additional,  the  distance  between  the  points  named  actually  being  32  miles,  mak- 
ing the  total  subsidy  $102,400, 

Under  an  Order  in  Council  of  the  10th  September,  1886,  an  agreement,  dated  the 
I  4th  of  that  montli,  was  entered  into  with  the  Buctouche  and  Moncton  Railway  Com- 
j  pany  for  the  execution  of  this  work.      During  the  fiscal  year  there  was  paid  the  sum  of 
•^1,600.43,  making  the  total  payments  up  to  the  31st  of  December,  1891,  $67,020. 

Canada  Atlantic  Railway  ('ompany. 

(See  Nos.  60,  80  and  132.) 

By  the  Acts  48-49  Vic,  ch.  59  and  49  Vic,  ch,  10,  the  Canada  Atlantic  Railway 

j  Company  were  subsidized  to  the  extent  not  exceeding  $134,400  for  a  line  from  Clark's 

Island,  in  the  St.  Lawrence,  opposite  Valleyfield,  through   Lacolle  to  the  Internationa 

hdundary,  about   50   miles  ;  also  from  the  present  Ottawa  terminus  to  the  Chaudiere 

j  Falls  ;  and  under  the  authority  of  Orders  in  Council,  dated  the  17th  of  September,  1885, 
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and  1st  of  July,  1886,  contracts  have  been  made  with  the  company  for  the  work  in  qu( 
tion.     The  date  for  full  completion  was  extended  by  an  Order  in  Council  of  the  17th 
November,  1888,  to  the  1st  of  August,  1890.     Under  date  the  4th  of  December,  188^ 
the  company  applied  for  the  inspection  of  the  Chaudiere  section. 

Upon  due  inspection,  payments  were  made,  under  Orders  in  Council,  to  the  extenl 
of  .f  102,355.20  ;  the  work  done  and  so  paid  for  comprising  the  whole  portion  betweeJ 
Clark's  Island  and  Lacolle,  a  distance  of  43-18  miles  ;  also  the  section,  3  miles,  betweei 
the  terminus  at  Ottawa  and  the  Chaudiere  Falls,  on  the  River  Ottawa,  leaving  a  balaneJ 
of  $32,044.80  to  cover  work  yet  remaining  to  be  done.  This  balance,  however,  lapsed 
on  the  1st  of  August,  1890. 

By  the  Act  50-51  Vic,  eh.  24,  the  grant  of  a  subsidy  not  exceeding  $180,000  wa 
authorized  for  a  bridge  across  the  River  8t.  Lawrence  at  Coteau  Landing  on  the  liino 
this  railway. 

The  Canada  Atlantic  Railway  Company  possess  powers  undei'  the  Acts  35  Vic,  cli 
83,  and  42  Vic,  ch.  57,  to  build  this  bridge,  subject  to  the  approval  of  the  Goveruoi 
General  in  Council,  and  upon  Proclamation  in  the  Canada  Gazette  ^hovfing^vmh.  approval 
The  company  having  submitted  satisfactory  plans  of  the  proposed  work  and  site,  thest 
were  approved  by  Orders  in  Council  of  the  23rd  February,  1887,  and  26th  of  Xoveraber 
1888  ;  and  a  proclamation  w^as  published  in  the  Canada  Gazette  of  the  10th  of  December 
1888,  accordingly. 

An  agreement,  dated  the  5th  of  December,  1888,  was  entered  into  with  tht 
company  for  the  construction  of  the  said  bridge,  a  low-level  structure  with  a  swing, 
on  certain  conditions,  specifications  and  descriptions  approved  by  an  Order  in  Council 
of  the  12th  of  that  month,  with  a  view  to  their  obtaining  the  subsidy  authorized  b} 
the  Act  50-51  Vic,  ch.  24,  above  mentioned.  i 

A  supplementary  agreement,  framed  in  the  interests  of  navigation  and  of  thej 
public,  for  the  operation  of  the  swing  to  be  built  in  this  bridge,  has  been  approved  by 
Orders  in  Council  of  the  29th  of  December,  1888,  and  9th  of  January,  1889,  and  will 
V)e  held  as  part  and  parcel  of  the  main  agreement  for  the  construction  of  the  bridge.  It 
requires  the  maintenance  of  a  signal  service  at  a  point  about  one  mile  above  the  bridge, 
and  the  observance  of  such  i-ules  and  regulations  as  are  considered  necessary  for  the 
])rotection  of  traffic  down  the  navigable  channel  of  the  river. 

The  main  features  of  the  bridge  are  as  follows  :  From  the  north  shore  to  Giroux 
Islaiid,  five  spans,  one  154  feet  clear  opening;  two  swing  spans  each  1 60  feet  clear, 
and  two  trusses  each  165  feet.  From  Giroux  Island  to  Round  Island,  11  spans,  each 
186 J  feet  clear  opening.  From  Round  Island  to  Clark's  Island,  four  spans,  each  of  213 
feet  clear  opening,  all  the  above  being  the  width  of  the  openings  at  summer  water  level. 
The  total  length  of  the  bridging  to  be  executed,  including  the  spans,  is  about  4,100 
feet.  The  superstructuie  is  of  iron-i'ivetted  lattice  work,  the  width  16  feet  clear  inside 
the  end  posts,  and  the  minimum  height  32  feet,  the  rail  level  being  20  feet  above  mini- 
mum summer  watei-  level.  The  estimated  cost  of  the  superstructure,  including  the 
swing,  is  $470,000. 

During  the  liscal  year  the  sum  of  $30,188   was  paid,  making    the  total  payment  of 
J$l 80,000,  tlu^  full  aujount  granted  for  this  bridge. 
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<'4'iiti'al  Railway  C'oiii|mii.i  of  \<'u   Iti-iiiiMw  irU. 

(See  N(.s.  40,   li:;,   loC,  juul  lM).").) 

iJy  the  Ac-t  of  l<'<iS4,  47  Vic,  chap.  ^,  asul)si(ly  not  exce<'(liiin- Sl2S,000  was  *,M-Hnte(l 

n  ;ii(l  of  the  construction  of  about    40  miles  of   tlie   Cential  llailwav,   fi'oni  the   head  of 

111(1  Lake  to  a  point  on  the  Intercolonial   llailwav  l)etw('en  Sussex  and  St.  John,  N.IJ. 

Under  the  authority  of  an  Order  in  Council  of  the  ')th  of  June,  1886,  a  contract 
»,i.^  made  witli  the  Central  Railway  Company,  on  the  7th  July,  1880,  for  a  line  from 
^Salmon  River,  at  the  head  of  (Slrand  Lake,  to  Norton,  on  the  Iiitercok)nial  Railway,  the 
'work  to  be  c(»mpleted  by  the  1st  of  July,  1888.  Certain  work  had  been  executed,  but 
'I'"  contract  obligations  had  not  been  carried  out,  and  no  poi-tion  of  the  subsidy  was 
1.  The  subsidy  lapsed,  but  was  revived  by  the  Subsidy  Act  .52  Vic,  ch.  I]  (1889). 
|lii  November,  1889,  the  company  applied  for  inspection  of  the  road  as  a  completed 
u'irk,  but  no  portion  of  the  subsidy  was  paid. 

On  the  1st  of    December,  1890,    a  new  contract  was    made  with    the  company    foi- 

this  work  under    the  Subsidy  Act  of  1889,    the  limit  of    subsidy    being  .$128,000  ;  this 

I  tract  covering  also  a  subsidy  for  4|  miles,  the  limit  of  which  was  $14:, 400,  authorized 

tlie  Act  5.*^  Vic,  ch.  2,  making  a  total  subsidy  of  .$142,400  ;  the  total  length  of  road 

ubsidized  being  44^  miles.     The  date  for  completion  was  fixed  as  the  1st  of  December, 

1891.     During  the  past  fiscal  year  there  was  paid  the  sum  of  $75,6.39,  no  furtlier  pay- 

jments  have  been  made  up  to  the  olst  of  December,  1891. 

By  the  Act  •)!  Vic,  ch.  3,  a  grant  as  a  subsidy  to  this  company  was  authorized  of 
Icertain  used  iron  rails  to  the  value  of  $83,612.-54,  loaned  to  the  St.  Martin's  and  Upham 
; Railway  Company  (which  railway  has  been  acquired  by  the  Central  Railway  Company  ; 
the  sale  being  approved  by  an  Order  in  Council  of  the  15th  of  November,  1887),  the  con- 
jdition  of  the  grant  h>eing  that  such  rails  should  first  be  replaced  by  new  steel  rails.  The 
Inew  steel  rails  were  substituted,  and  an  Order  in  Council  of  the  18th  of  October,  1889, 
authorized  the  transfer  of  the  old  I'ails  to  the  company. 

Cliigrnecto  .llarine  Transport  Company. 

(See  No.  5.) 

On  the  3rd  of  February,  1882,  this  company  (which  received  incorporation  the  same 
lyear,  by  Act  45  Vic,  chap.  76)  made  a  proposal  to  the  Government  for  the  construction 
jof  a  line  of  railway  for  the  transport  of  ships  overland  across  the  Isthmus  of  Chignectt) 
\ivom  Tidnish,  on  Baie  Verte,  in  the  Gulf  of  St.  Lawrence,  to  a  point  at  or  near  the 
[mouth  of  the  River  La  Planche,  in  the  Bay  of  Fundy,  and  by  the  Act  45  Vic,  ch.  55, 
[authority  was  given  foi-  the  grant  of  a  subsidy  of  .$150,000  a  year,  for  25  years,  in  aid  of 
the  work. 

No  definite  action  was,  however,  taken  until  the  6th  of  October,  1885,  when  an 
"Order  in  Council  was  passed  authorizing  entry  into  agreement  with  the  company,  subject 
|to  the  approval  of  Parliament,  and  such  agreement  was  executed  on  the  4th  of  March, 
!i886.  Under  its  terms,  the  subsidy  payable  is  to  be  $170,602  a  year  for  20  years,  or 
>^uch  portion  thereof  as  may  be  required  to  bring  the  net  eai-nings  to  7  per  cent  per 
Kiiinum  on  the  authorized  share  and  bond  capital  of  the  company,  $5,500,000,  and  to  be 
2:i*anted  onlv  during  the  satisfactory  performance  of  the  services  contemplated,  such 
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services  comprising  the  raising,  transport  and  lowering  of  vessels  of  1,000  tons  burdej 
registered,  with  full  cargo.  Should  the  earnings  exceed  7  per  cent  per  annum,  one-hj 
of  such  surplus  is  to  be  paid  to  the  Government  until  I'epayment  of  the  whole  amour 
received  by  said  company  under  their  subsidy. 

By  a  special  Act,  49  Vic,  ch.  IS  (18(S6),  this  agreement  was  confirmed  and  ratilit 

By  a  further  special  Act,  ol  Vic,  ch.  4  (1888),  the  time  for  the  completion  of 
work,  for  subsidy  purposes,  was  extended  to   the  1st  of  July,  1890,  with,  if  required,! 
further  extension  for  24  months,  but  under  penalty. 

The  company   duly  submitted   plans,  and   these  have   been  approved   by  Order 
Council.    As  reported  last  year,  good  progress  was  being  made,  and  it  was  expected  thf 
the  woi-ks  would  have  been  completed   early  in   1892.      They  have  been,  however,  sul 
pended  for  a  time,  owing,  it  is  understood,  to  financial  causes. 

By  the  special  Act  passed  last  session,  54-55  Vic,  ch.  12,  the  date  for  completk 
for  subsidy  purposes  has  been  extended  to  the  1st  of  July,  1893,  the  penal  clauses-  in  th] 
regard  contained  in  the  Act  51  Vic,  ch.  4,  being  repealed. 

<'oluiii1>ia  and  Kootenay  Rail^vay  and  Navigation  Company. 

(Leased  to  the  Canadian  Pacific  Railway  Company.) 
(See  No.  222.) 

This  company  was  incorporated  by  an  Act  of  the  Province  of  British  Columbia,  bij 
its  proposed  works  were,  by  the  Dominion  Act  53  Vic,  ch.  87  (1890),  declared  to  bef(| 
the  general  advantage  of  Canada. 

It   has   powers  to   construct  a  lailway   from  the   outlet  of   Kootenay   Lake,  BXl 
thnjugh   the  Selkirk    Range,  to   a  point  on  the   Columbia   River  near  to  the  point  (I 
junction  of  the  Rivers  Kootenay  and  Columbia  ;  also  to  operate  a  line  of  steamers  il 
this  connection.      Power  was  also  given  for  the  leasing  of  the  said  works  to  the  Car 
dian  Pacific  Railway  Company,  the  lease   to  be  first   sanctioned    by   the   (Toveriiar 
Council. 


By  the  Subsidy  Act  of  1890,   53    Vic,  ch.  2,  a  subsidy,  limited  to  $112,000,  wt] 
authorized  for  the  35  miles  of  railway  above  described,  and  under  date  the  8th  of  Oct 
))er,  1890,  the  company  were  admitted  to  contract  for  this  work,  the  date  foi-  completi 
V>eing  fixed  as  the  1st  of  December,  1891. 

By  an  Order  in  Council  of  the  20th  of  August,  1890,  sanction  has  been  given,  tj 
the  lease  of  this  railway  for  a  term  of  999  years  to  the  Canadian  Pacific  Railway  Con 
pany,  who  thei/eby  undertake  the  construction  of  the  road. 

No  portion  of  the  subsidy   was  paid   during  the  fiscal  year,  but   the  road  bein 
practically  completed,  there  has  been  paid  since  that  date  the  sum  of  $82,400,  this  bein 
the  total  amount  paid  up  to  the  31st  of  December,  1891.      The  actual  distance  is  2 
miles. 

<'ornwalli8  Valley  Railway  Company. 

(See  Nos.  128  and  168.) 

I>y  the  Act  50  51  Vic,  ch.  24  (1887),  tlie   grant  of  a  subsidy  to  this  company 
tli<^  extent  of   $41,()00was  authorized  foi-    13    miles   of  their  i-ailway   from  Kent vilie*  t 
Kings  port, 
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I'luh^r  ail  Ordci-  in  Council  of  tlu^  29tli  of  Marcli,   I  SSS,  tlwy  \v(!i-(;  admitlcd  tct  con 
ict  on  tlu^  2Sth  of  iNlay,  the  i-oad  to  Im'  coniplclcd  l>y  tlic   Ist  of  (  )(;(,oI)(m-,   ISSIJ. 

By  the  Act  52  Vic,  cli.  3,  an  additional  subsidy  for  one  mile,  J'^.■i,200,  was  autlior- 
(I,  and  a  contract,  under  date  the  30th  of  September,  1881),  has  been  entered  into  foi- 
•  building  of  such  extra  mile  to  the  harbour  of  Kingsport.  The  time  for  the  coniple- 
11  of  the  whole  work  has  been  extended  to  the  1st  of  ()ctol)er,  1890. 

During  the  fiscal  year  the  sum  of  .f42,()70  was  paid,  and  sul)sequently  a  further  sum 
r  S2.130,  making  a  total  of  $44,800  up  to  the  31st  of  December.  1891. 

Ciiiiiberland    Railway  and  Coal  ^'oiiipany. 

(See  No.  124.) 

IJy  the  Act  .")0-51  Vic,  ch.  24  (1887),  the  grant  to  this  company  of   sul)sidy  to   the 
xtent  of  $44,800  was  authorized  for   14  niiles  of  their  i  ail  way,  from  a  point  on   the 
"spring  Hill  and   Parrsboro'  Railway,  near  Spring  Hill,  t(j  a  point   on  the  Oxfoid   and 
Xew  Glasgow  Railway,  near  Oxford. 

The  company  having  applied,  they  were  admitted  to  contract  on  the  12th  of  April, 
1888,  under  an  Order  in  Council  of  the  12th  March,  the  work  to  be  completed   by  the 
' -t  August,  1891.    During  the  fiscal  year  the  sum  of  $10,450  was  paid  to  this  company, 
king  the  total  payments  up  to  the  31st  of  Deceml)er,  1891,  ^39,850. 

I>riiniiiioiid  County  RailAvay  Company. 

(See  Nos.   99,  175  and  214.) 

By  the   Railway  Subsidy  Act  of  1887,  50-51  Vic,  ch.    24,  the   grant  of  aid   to  an 
xtent   not  exceeding  $96,000   was    authorized  to    the  Drummond   County    Railway 
'  ompany  for  30  miles  of  their  railway  from  Drummondville  towards  Nicolet,  Que. 

Under  the  authority  of  an  Order  in  Council  of  the  12th  of  November,  1887,  a  con- 
tact was  made  with   the   company  on  the  1st  of   December,  1887,  covering  a  line  from 
it  he  South  Eastern  Railway,  at  the  village  of  Drummondville,  to  the  south-west  branch 
'»f  the  River  Nicolet ;  the  road  to  be  completed  by  the  1st  of  August,  1891. 

On  the  2nd  of  May,  1889,  the  company  were' admitted  to  contract  for  the  balance, 
17.^  miles,  of  the  30  miles  subsidized. 

By  the  Subsidy  Act  of  1889,  52  Vic,  ch.  3,  this  company  were  further  subsidized 
lor  4J  miles  from  the  end  of  the  line  already  subsidized  to  Ball's  wharf,  on  the  River  St. 
j  Lawrence,  to  the  extent  $14,400,  and  were  admitted  to  contract  on  the  21st  of  January, 

11890. 


!         By  the  Subsidy  Act  53  Vic,  ch.  2  (1890),  authority   was  given  for  the  grant  of  a 
I  subsidy,  the  limit  of  which  was  $76,800,  for  24  miles  of  the   railway   of  the    company 

from  Drummondville  to  Ste.  Rosalie.     Under  date  2nd  of  February,  1891,  the  company 

were  admitted  to  contract  for  this  work. 


During  the  fiscal  year  there  was  paid  to  the  company  the  sum  of  $136,000,  and 
subsequently  the  further  sum  of  $5,105,  making  the  total  payments  up  to  the  31st  of 
December,  1891,  $182,405. 
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£lgin,   Petitcodiac  and  Haveloek  Railway  Company. 

(See  Nos.  15  and  144.) 

By  the  Act  51  Vic,  ch  3  (1888),  certain  used  iron  rails  from  the  IntercoloniJ 
Railway,  valued  at  $44,252.82,  which  had  been  loaned  to  the  Elgin  Branch  Railwaj 
now  part  of  the  line  of  the  above  named  company,  were  changed  from  a  loan  to  a  su^ 
sidy  for  that  company,  on  condition  that  they  should  first  be  replaced  on  the  track  wit 
new  steel  i-ails. 

8uch  new  rails  having  been  laid,  covering  a  distance  of   14  miles,  the  transfer 
the  whole  quantity  of  old  rails  to  the  company  has  been  made  under  Orders  in  Counci] 
the  last  dated  3rd  of  September,  1890. 

{Xote. — A  previous  subsidy  of  $38,400  had  been  earned  by,  and  paid  to,  this  coi 
pany  in  1885-86). 

tiJreat  Elasterii  Rail^vay  Company. 

(See  Nos.  88,  114,  174,  213  and  235.) 

By  the  Act  49  Vic,  ch.  10,  authority  was  given  for  the  grant  of  a  subsidy  to  ail 
extent  not  exceeding  $32,000,  on  an  estimated  distance  of  10  miles,  towards  the  coi 
st ruction  of  a  line  from  Yamaska  to  the  River  St.  Francis,  Que.  ;  and  the  Great  Easteni 
Railway  Company  having  applied,  a  contract  was  made  with  them  on  the  1 2th  of  October 
1886,  under  the  authority  of  an  Order  in  Council  of  the  9th  of  that  month,  the  time  ol 
completion  being  fixed  as  the  1st  of  October,  1887. 

The  road  having  been  completed  and  inspected,  the  whole  of  the  subsidy  due  for  iti 
actual  distance,  6  miles,  namely,  $19,200,  was  paid  under  an  Order  in  Council  of  thJ 
27th  of  March,  1887. 

By  the  Act  50-51  Vic,  ch.  24,  authority  was  given  for  the  grant  of  a  subsidy 
the  company  to  an  extent  not  exceeding  $96,000  for  30  miles  of  their  railway  from  th( 
River  St.  Francis  to  the  Arthabaska  (Grand  Trunk)  Railway  at  St.  Gregoire,  and  undeil 
an  Order  in  Council  an  agreement  was  entered  into  with  them  for  the  work,  the  datq 
being  16th  March,  1888.  During  the  past  fiscal  year  the  sum  of  $16,300  was  paid  fror 
this  subsidy  of  $96,000,  for  6-66  miles  fioni  the  east  bank  of  the  River  Nicolet  to  tht 
Gi-aiid  Trunk  Railway  at  St.  (xi-egoire. 

By  the  Act  52  Vic,  cap.  3,  a  subsidy  was  autliorized  to  the  extent  of  $64,000  for; 
further  distance  of  20  miles  from  St,  Gregoire.  No  contract  has  yet  been  signed  for  this 
work. 

Jjy  the  Act  53  Vic,  ch.  2  f  1890),  a   subsidy   of   15   per   cent   on  the  value  of  twc 
bridges,  one  over  the  River  Nicolet,  the  other  over  the  River  St.  Francis,  not  exceeding 
$37,500,  was  authorized.     On  the  20th  of  June,  1891,  a  contract  was  entered  into  with  the! 
company  for  the   work.       Nothing   was  paid  out  of  the    subsidy  during  the  past  fiscal| 
yeai",  but  there  has  since  been  paid  the  sum  of  $4,845  for  woi'k  on  the  Nicolet  bridge. 

By  the  sul)sidy  Act  of  last  session,  54-55  Vic,  ch.  8,  there  was  revoted  the  balancel 
unpaid,  $79,700,  of  Mie  suhsidv  granted  by  the  Act  50-51  Vic,  ch.  26,  which  had  lapsed.] 
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Parent  \4»rtli(M-ii   ltallua,>   <'<»iii|»aii.v. 

(See  Nus.  X),  :i7,  72,  7i),  15  j,  l>|:)  uikI  -I'M.) 

By  the  Act  47  Vic,  cli.  8  (1S84),  a  sul)si(ly  not  exceediiio-  $.Si>,00()  was  granted  to 
ihis  company  for  the  coiistruetion  of  a  line  from  St.  -It'i-omc  to  New  (Jlaso-ow,  ()\U'.  :  the 
estimated  leuoth  l)ein<4'  10  miles. 

Under  the  authority  of  an  Order  in  ComK-il  of   the  '.\n\   l^'cbruary,   1  ■'^S-"),  ;i  contract 
r  the  work  was  entered  into  with  the  comj)aiiy    on    the    1  Itli  of  that  iiiontli.  the  load 
Ml  he  completed  hy  the  1st  of  'luly,   1^^8^). 

The  line  was  (kdy  completed  and  inspected.  Under  an  Order  in  Onincil  of  the  2iid 
of  March,  1885,  payment  was  made  therefoi-,  namely,  for  7*84  nnles,  $25,088. 

By  the  Act  49  Vic,  ch.  10  (1886),  a  subsidy  not  exceeding  $57,600  was  authorized  for 
a  line  from  New  (rlasgow  to  Montcalm,  a  distance  of  about  18  miles.  The  Great  Northern 
Rttihvay  Company  having  applied  for  it,  it  was  granted  to  them  by  an  Ordei-  in  Council 
of  the  18th  Ju^',  1887,  which  also  approved  of  the  location.  The  contract  w-as  made 
on  the- 19th  of  August,  1887,  the  road  to  V)e  completed  by  the  1st  of  August,  1890. 
Duiing  the  fiscal  year  the  sum  of  $20,000  was  paid  on  the  first  10-mile  section  from 
New  Glasgow^  towards  Montcalm. 

By  the  Act  49  Vic,  ch.  10,  a  subsidy  not  exceeding  $22,400  was  granted  for  a  line 
from  St.  Andrews  to  Lachute,  Que.,  7  miles.  For  this  subsidy  the  above  named  company 
applied,  but  no  contract  was  made.  The  same  subsidy  was  again  voted  by  the  Act  of 
!S89,  52  Vic,  ch.  3,  and  under  date  the  8th  of  October,  1890,  a  contract  was  entered 
into  with  them  for  the  work,  calling  for  completion  by  the  1st  of  August,  1891.  No 
portion  of  this  subsidy  w^as  paid  up  to  the  31st  of  December,  1891,  l)ut  the  work  was 
I  iractically  completed. 

By  the  Act  53  Vic.  ch.  2  (1890),  the  grant  of  a  subsidy  for  a  line  from  Montcalm 
ro  the  Canadian  Pacific  Railway  between  Joliette  and  St.  Felix  de  Valois  was  authorized. 

By  the  Act  54-55  Vic,  ch.  8    (1891),  the   unpaid   balance,  $28,100,  of  the  subsidy 
anted  in  1886  was  re  voted,  and  during   the   fiscal    year  the  sum  of  $9,500  was  paid, 
lii.iking  the  total  payments  for  the  section  from  New  Glasgow  to  Montcalm  $29,500  up 
Id  the  3rd  of  December,  1891,  and  the  total  payments  to  the  companies  $54,588. 

Oiielph  .Tuni'tion  Railway  Coinimiiy. 

(See  No.  105.) 

By  the  Subsidy  Act  of  1887,  50-51  Vic,  ch.  24,  authority  was  given  for  the  grant 
of  a  subsidy  not  exceeding  $51,200  to  the  (xuelph  Junction  Railway  Company  for  16  miles 
of  their  railway,  fi'om  its  junction  with  the  Canadian  Pacific  Railway  to  the  town  of 
^-uelph,  Ont. 

Under  date  the  1st  October,  1887,  an  Order  in  Council  authorized  entry  into  con- 
tract, and  such  contract  was  signed  on  the  5th  of  November,  the  date  fixed  for  the  com  - 
pletion  of  the  road  being  the  1st  Januarv,  1889. 
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By  the  Subsidy  Act,  53  Vic,   ch.  2   (1890),  a   subsidy  not  exceeding  $48,000  we 
granted  to  this  company  for  15  miles  of  their  railway  from  at   or  near  Montreal  to  thl 
Canadian  Pacific  Railway  between  Joliette   and  St.   Felix  de  Yalois..     No^  contract  hs 
yet  been  made. 

The  location  plans  for  the  road,  15|  miles,  subsidized  in  1887,  having  been  approve 
and  the  work  inspected,  payment  was  made  of   the  sum   of   $46,000  under  an  Order  ii 
Council  dated  the  21st  of  December,  1888  ;  the  sum  of  ii^2,800  l>eing  withheld  for  worll 
remaining  to  be  done. 

By  the  Act  50-51  Vic,  ch.  59,  the  company  were  empowered  to  extend  their  raill 
way  to  a  point  on  Lake  Hur<jn  jiear  Goderich. 

B}^  this  special  Act,  54-55  Vic,  ch.  73,  the  lease  of  this  road  to  the  Canadian  PacifiJ 
Kailway  Company  was  approved  and  ratified.  No  further  payment  has  been  made  ujl 
to  31st  December,  1891. 

Herefortl  Railway  Company  (formerly  Hereford  JBraucIi  Railway  Company.; 

(See  Nos.  73  and  179.) 

By  the  Act  49  Vic,  ch.  10  (1886),  authority  was  given  for  the  grant  of  a  subsidy  t(| 
the  extent  of  $108,800  for  a  railway  from  Hereford  to  the  International  Railway,  in  th<| 
Township  of  Eaton,  an  estimated  distance  of  34  miles. 

The  Hereford  Branch  Railway  Company  having  applied,  an  Order  in  Council  of  th( 
30th  December,  1887,  authorized  entry  into  contract  with  them  for  the  work,  and  a  conl 
ti'act  was  made  accordingly,  dated  the  31st  March,  1888. 

By  the  subsidy  Act  of  1889,  52  Vic,  ch.  3,  a  subsidy  of  |48,000  was  authorizec] 
for  a  line  from  Cookshire  to  Dudswell,  on  the  Quebec  Central  Railway,  15  miles,  and! 
the  company  were  admitted  to  contract  on  the  3rd  of  August,  1889.  The  whole  of  th(| 
road  has  been  built,  and  up  to  the  close  of  the  fiscal  year  1889-90  the  company  had  beerj 
paid  $155,200  out  of  their  total  subsidies,  $156,800,  the  diff'erence,  $1,600,  representing! 
some  minor  work  remaining  to  be  finished.  No  further  payment  has  been  made  to  the  3rd| 
of  December,  1891. 

On  the  4th  of  October,  1890,  the  company  were  allowed,  after  inspection,  to  oper 
their  road  foi-  public  trafiic  fi'om  Dudswell  Junction  to  the  international  boundary,  48-4.' 
n)iles. 

By  an  Order  in  Council  of  the  12th  of  June,  1890,  sanction  was  given  to  the  pur- 
cliase  of  the  Dominion  Lime  Company's  i-ailway  by  this  company,  in  conformity  with] 
tlie  Act  51  Vic,  ch.  81. 


lron<Iale.  Bancroft  and  Ottawa  Railway  Company. 

(See  Nos.  24  and  159.) 

P>y  tlio  Act  47  Vic,  cii.  8  (1884),  the  Irondale,  Bancroft  and  Ottawa  Railwayl 
C<»mpany  wei-e  su})sidized,  to  an  extent  not  exceeding  $160,000,  for  a  line,  about  501 
inil<^s  long,  to  connect  the  Victoria  Branch  of  the  Midland  Railway  with  the  village  ofj 
liancroft. 
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With  the  sanction  n\'  an  Order  in  ('(.uncil  nt"  t-lic  lOlli  .hily.  ISSC,  a  cnntiact  was 
Iliad*'  with  tlie  (-((Mipany  on  the  lOtli  Auiiust,   ISSC*. 

l;n(ltM-  the  atithoiity  of  an  Order  in  Council  of  th<'  Uth  of  Kchiuaiy,  1S.S7,  81  ,■),()( jO 

as  been  paid.      The  un})ai<l  balance  of  subsidy,  .1>14r),000,  which  had  U])se(l,  was  iev<»ted 

v  the  Act  52  Vic,  cii.  .'^lS^^9).      No  furthei-  payment,    of  sul)sidy    has   been    made   uj) 

I.,  the  :nst  of   l)ecend)er,   1S9I.      Under  an  Order  in  Council  of  the  ;5i-d  of  Ani^Mist.  IS'JI^ 

ihe  time  for  i-om})letion  has  been  extenchnl  to  the  1st  of  Au«;ust,  1S9.'5. 

Jos^lnt*  Railway  Company. 

(See  Nos.  7()  and  100.) 

[  By  the  Act  49  Vic,  ch.   18  (188G),  authority  was  oiven  foi-  the  unant   of   aid    to   an 

\tent  not  exceeding  $38,400,  t(>wards  the  construction  of  a  railway,  the  estimated  leniith 
r  which  is  12  miles,  from  a  point  at  or   near  McCann  station,  on  the  Intercolonial  l^ail- 
way,  to  the  Joggins,  on  Cund)erlan(l  Basin,  N.S. 

The  Joggins  Railway  Company  having  applied  for  this  subsidy,  and  the  application' 
lieing  satisfactory,  a  contract  was  made  with  them  on  the  30th  of  November,  1886,  uiidei- 
the  authority  of  an  Or-der  in  Council  of  the  5th  of  October,  the  line  tO'  be  completed  by 
the  1st  of  Novembei-,  1887. 

A  further  subsidy  to  this  c<mipany,  not  exceeding  5|4,000,  having  been,  authorized 
hy  the  Act  50-51  Vic,  chap.  24  (1887),  towards  the  construction  of  an  extension  of  the 
line,  1|  mile  -ong,  to  the  wharves  on  Cumberland  Basin,  a  contract  was  made  with  them, 
toi-  the  woik  on  the  13th  of  October,  1887. 

During  the  fiscal  year  the  company  were  paid  the  sum  of  .*;l,()00,  m;iking  the  total 
payments  up  to  the  31st  of  December,  1891,  |37,500. 

fl  liake  Teniiscaniingue  Colonization  Railway  Company. 

(See  Nos.  55,  84,  119,  122,  169  and  216.) 

By  the  Act  48-49  Vic,  ch.  59,  a  subsidy  was  authorized  in  aid  of  the  consti-uction 
of  a  line  of  railway  from  Long  Sault  to  the  foot  of  Lake  Temiscamingue,  surmounting 
certain  rapids  on  the  River  Ottawa.  The  limit  of  the  amount  was  $25,600,  covering  a 
total  distance  of  8  miles,  A  contract  w^as  entered  into  on  the  25th  of  November,  1885, 
t'oi-  the  construction  of  6  miles,  to  be  completed  by  the  1st  of  January,  1887. 

In  conformity  with  an  express  provision  to  that  effect  in  clause  2  of  the  Act  49  Vic, 
ch.  10,  letters  patent  were  issued  under  an  Order  in  Council  of  the  20th  of  July,  1886, 
published  in  the  Canada  (Tazette  of  the  24th,  granting  a  charter  for  the  consti'uction  of 
this  railway  to  the  "  Lake  Temiscamingue  Colonization  Railway  Company.' 

By  the  Subsidy  Act  49  Vic,  ch.  10,  a  further  subsidy  of  $6,000  was  authorized  for 
the  building  of  wharves  and  landing  stages  in  connection  with  this  line.  This  was  sub- 
sequently cancelled,  and  by  the  Act  50-51  Vic,  ch.  24  (1887),  the  definition  of  portions 
of  the  road  to  which  the  preceding  Acts  had  granted  subsidies  was  corrected,  the  amount 
of  the  subsidy,  however,  remaining  the  same,  namely,  a  total  of  .^31,600. 

By  the  Act  50-51  Vic,  ch.  24,  the  grant  of  a  subsidy  to  the  extent  of  s33,600  was 
authorized  for  lOJ  miles  of  this  company's  line  from  Long  Sault  to  Lake  Kippewa.  The 
contract  for  this  subsidy  was  entered  into  on  the  27th  of  June,  1888. 
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Bv  the  Act  52  Vic,  ch.  3  (1889),  a  subsidy  was  authorized  not  exceeding  $48,0( 
for  15  miles,  from  Mattawa  station,  C.P.R.,  towards  the  Long  Sault,  or  vice  versa. 

By  the  Act  53  Vic,  ch.  2  (1890),  a  subsidy  was  authorized,  not  exceeding  $64,00(^ 
for  20  miles  from  the  northern  end  of  the  line  subsidized  by  52  Yic,  ch.  3. 

During  the  fiscal  year  1888-89  the  sum  of  $26,360  was  paid,  making  a  total  ol 
.$52,760  paid  to  this  company.  No  further  payment  has  been  made  up  to  the  31st  oj 
December,  1891. 

By  the  special  Act  54-55  Vic,   ch.   94  (1891),   the  company  was    empowered 
convey  or  lease  their  road  to  the  Canadian  Pacific  Railway  Campany,  and  also  to  extend 
the  railway  to  the  head  of  Lake  Temiscamingue  ;  the  company's  works  to  be  complet 
by  the  10th  of  July,  1896. 

Minudie  Rail^vay  Company. 

(See  No.  121.) 

By  the  Act  50  51  Vic,  ch.  24  (1887),  authority  was  given  for  the  grant  of  a 
.subsidy  to  the  extent  of  $17,600  to  the  above  company  for  5^  miles  of  their  railway] 
from  its  junction  with  the  Joggins  Railway,  near  the  River  Hebert  railway  bridge  tcl 
the  village  of  Minudie,  Nova  Scotia. 

Under  authority  of  an  Order  in  Council  of  the  10th  of  February  a  contract,  dat 
the  26th  of  March,  1888,  has  been  made  with  the  company  for  this  work,  which  was  tcl 
be  completed  by  the  1st  of  March,  1889. 

Up  to  the  31st  of  December,  1891,  no  portion  of  the  subsidy  has  been  paid. 
Montreal  and  Clianiplain  Jnnction  Railway  Company. 

(See  Nos.  51,  125  and  136.) 

By  the  Act  48-49  Vic,  ch.   59,   a  subsidy  was   authorized  to  be   granted  to  this 
company  for  a  line  from  Brosseau's  to  Dundee,  not  exceeding  $30,000.      The  work  W8 
completed  and  the  subsidy  was  paid,  in  the  year  1885-86. 

By  the  Act  50-51  Vic,  ch.  24,  a  further  subsidy,  not  exceeding  $64,000,  wasl 
authorized  to  be  granted  to  this  company,  and  the  contract  was  signed  on  the  25th  ofj 
.January,  1888,  for  a  line  from  Fort  Covington  to  Massena  Springs. 

By  the  Act  51  Vic,  ch.  3,  a  further  subsidy  of  $9,600  was  authorized  for  3  miles] 
additional,  making  a  total  of  $73,600.  Nothing  has  been  paid  to  the  company  duringl 
the  past  fiscal  yea i*,  and  the  total  payments  up  to  the  31st  of  December,  1891,  amount] 

to  ^88,500. 

Montreal  and  I^ake  Mankinonge  Railway  Company. 

(See  Nos.  74  and  212.) 

By  the  Act  49  Vic,  ch.  10  (1886),  the  grant  of  a  subsidy  of  $32,000  for  a  i-ailwayl 
f  roiir  St.  Felix  to  Lake  Maskinonge,  Que.,  was  authorized,  and  application  being  made| 
l)y  the  Montr-eal  and  Lake  Maskinonge  Railway  Company,  an  Order  in  Council  of  the  j 
1st  of  Octobej-,  1887,  accepted  them  as  contractors,  and  an  agreement  was  entered  into 
accordingly  (m  the  29th  Septembei-,  covering  the  distance  between  St.  Felix  and  St.  \ 
<!iibri<'l  dc  I'rnndoii,  near  Lake  Maskinonge.  The  distance  l)eing  greatei-  than  that 
xliv  [1891] 


).) 


Victoria.  Sessional   Papers  (\o.  D.j  A.  1892 


i)sidi/e<l,  Ji  flirt  lioi-  _i;i';uit  tor  .").',  miles,  .Si  0, 200,  wjis  made  hy  lli<'  Subsidy  Act  '>'.)  Vic, 
li.  2(1^^90).  I)uriii<i;  the  tiscal  year  payment  lias  been  made  «if  .S1,')00,  makin;,;  tlie 
..tal  payments   up   t«>   the  .Slst  of    l)eeem))ei-,   1S91,  JJ>41,2S0:  tiie  railway  for  tlie  whole 

-tanee,   12*90  miles,  l)ein,i>' comj)leted. 

Montreal  and  Horol  Rail^vay  <'oni])an.v. 

(See  Nos.  47  and  210.) 

ij  By  tlie  Act  48  49  Vic.,  ch.  -59,  a  subsidy  not  exceedin*.,'  .^72,000  was  authorized  to 
jje  granted  to  this  company  for  a  line  fi'om  St.  Lambert  to  Sorel.  Under  an  Order 
|n  Council  of  the  2nd  of  October,  1885,  a  contract  was  made  with  the  company  on  the 
Itli,  and  under  the  authority  of  Orders  in  Council,  the  last  dated  the  10th  of  Novembei*, 
>S6,  payments  have  been  made,  amounting  in  all  to  .^69,922,  the  road,  44-67  miles  long, 
liiving  been  completed,  with  the  exception  of  a  small  (juantity  of  work,  to  secure  the 
iiiishing  of  which  $1,550  was  retained.  No  further  payment  w^as  made,  and  the  said 
)alance  lapsed  on  the  1st  of  August,  1889. 

kBy  the  Act  53  Vic,  ch.  2  (1890),  the  sum  of  $40,000  was  granted  for  the  i-epair  of 
road.  The  work  was  undertaken  by  the  Gi-eat  Eastern  Railway  C<mipany,  and  is 
V  carried  out  under  requirements  laid  down  by  this  Department,  and  the  inspection 
s  engineers.  During  the  past  fiscal  year  there  was  paid  from  this  subsidy  the  sum 
'f  .*1 7,1 16.07,  making  the  total  payments  on  that  account,  up  the  31st  December, 
<23,835.57,  and  the  total  payments  to  the  company  $93,757.57. 

Montreal  and  Western  Railway  Company. 

(See  Nos.  78  and  206.) 

By  the  Subsidy  Act  of  1886,  49  Vic,  ch.  10,  authority  was  given  for  the  grant  of 
I  subsidy  in  lieu  of  previous  subsidies  to  the  Montreal  and  Western  Railway  Company 
•or  70  miles  of  their  railway  from  St.  Jerome  north-westerly  towards  Le  Desert,  Que., 
lie  amount  being  $5,151  per  mile,  not  exceeding  in  the  whole  $361,270. 

For  this  subsidy  another  for  the  same  amount  was  substituted  by  the  Act  53  Vic, 
;h.  2  (1890),  special  authority  being  given  for  payment  in  named  sections  less  than  10 
uiles  in  length. 

Under  authorization  of  an  Order  in  Council  dated  the  4tli  of  June,  1888,  a  contract 
kvas  made  with  the  company  for  the  work  on  the  6th.  During  the  past  fiscal  year  there 
'^H??  paid  to  the  company  the  sum  of  $76,143,  and  subsequently  the  further  sum  of 
-.253,  making  the  total  payments  up  to  the  31st  of  December,  1891,  $108,396.  These 
■lyments  apply  to  the  distance  between  St.  Jerome  and  Ste.  Adele,  18  miles,  which 
-  completed  and  (jpen  for  traffic 

Montreal  and  Ottawa  Railway  Company. 

(Formerly  the  Vaudreuil  and  Prescott  Railway  Company.) 

( Xdiiie  changed  hy  '>•>   Vic,  ch.  58.) 

(See  Nos.  97,  186  and   237.) 
By  the   Railway  Subsidy   Act   of    1887,    50-51    Victoria,   ch.   24,  the  grant  of    a 
ubsidy  to  the  above  company  was  authorized  for  30  miles  of  their  raihvay  from    Vau- 
iieuil  towards  Hawkesbury,  the  extent  of  such  subsidy  being  $96,000. 
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A  contract  was  made  with  the  company  on  the  11th  of  February,  1889,  for  thi 
distance  named,  starting  from  the  Grand  Trunk  Railway  at  Vaudreuil.  The  date  fc 
completion  is  fixed  as  the  1st  of  August,  1891. 

The  company,  on  the  4th  of  Octobei',  1890,  were  authorized  to  open  the  portion 
tlieir  road  between  Vaudreuil  and  Rigaud,  16  miles,  for  public  traffic. 

By  the  Act  53  Yic,  ch.  2  (1890),  a  subsidy  for  a  further  distance  of  30  mile 
towards  Ottawa,  $96,000,  was  authorized.  A  draft  contract  covering  this  subsidy  wj 
approved  by  an  Order  in  Council  on  the  21st  of  September,  1891,  but  has  not  yet  beel 
signed. 

By  the  Act  54-55  Vic,  ch.  8  (1891),  the  unpaid  balance,  $46,040,  of  the  subsidl 
_grantecl  in  1887,  was  revoted.  During  the  fiscal  year  there  was  paid  the  sum  of  $49,960| 
nothing  further  has  been  paid  up  to  the  31st  of  December,  1891. 

:srapanee.    Tam worth  and  Quebec  Railway  Company. 

(Name  eh(i)i;i('d  to  the  Kingston,  Xapanee  and  M^estern  Railway  Company  />//  tlir 

ActoS  Vic,  ch.  m.) 

(See  Nos.  13,  27,  57.  94,  107  and  166.) 

In  1883  Parliament  authorized  a  subsidy  of  $89,600  to  this  company,  covering  the! 
road  from  Napanee  to  Tam worth. 

A  contract,  dated  31st  December,  1883,  was  entered  into  with  the  company  fq 
this  work,  and  upon  completion,  inspection  and  approval  of  the  road  this  subsidy  wjj 
all  paid  undei'  Orders  in  Council,  the  last  dated  the  28th  of  July,  1884. 

In  the  session  of  that  year  Parliament  authorized  the  grant  of  a  further  subsidj 
not  exceeding  $3,200  a  mile,  or  a  total  of  $70,406,  for  an  extension  of  this  companyj 
road  from  Tam  worth  to  Bogart  and  Bridge  water.  In  1885,  however,  in  substitutional 
this  subsidy,  Parliament  authorized  the  grant  to  the  company  of  a  subsidy  of  $70,0Ci 
for  a  line  "  from  Tam  worth  towards  Bogart  and  Bridgewater,  16  miles."  This,  agai]( 
was  cancelled  by  the  Act  49  Vic,  ch.  10  (1886),  a  subsidy  of  $70,000  being  gi-anted  i| 
the  company  for-  18  miles  of  their  railway  fi-om  Tamworth  to  Tweed.  { 

By  the  Act  50-51    Vic,   ch.    24   (1887),   a  further  suV)sidy  to  this   company 
exceeding  $12,800,  was  authoi-ized  for  4  miles  of  their  road  to  Tweed. 

Under  date  of  the  25tli  July,  1888,  an  Order  in  Council  authorized  entry  into  coJ 
tract,  and  approved  the  location  plans  from  Tamworth  to  Tweed,  20  miles.  The  contra^ 
was  signed  on  the  31st  of  July,  1888,  covering  both  subsidies.  The  road  is  to  be  cor 
pleted  by  the  1st  of  August,  1890. 

By  the  Act  52  Vic,  ch.  :\  (1889),  the  grant  of  a  further  subsidy  to  this  compaL 
was  authorized  for  7  miles  of  their  railway  from  Yarker  to  Harrowsmith,  and  also  a  grai 
to  a  company  foi-  3  utiles  of  railway  from  Harrowsmith  to  Sydenham,  the  total  beir 
$32,000.  Under  date  the  4th  of  Septend)er,  1889,  the  company  were  admitted  to  co 
tract  for  3  miles,  to  be  completed  by  the  1st  of  August,  1893,  and,  under  date  the  26t 
of  DeccinlxM-,  for  the  distance  of  6^  miles,  from  a  point  near  Yarker  tt)  or  near  Harro 
smith,  to  be  completed  by  the  1st  of  August,  1891. 
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Tlic    total    sul)si(lu*s   {i\\;ul;il)l('    undci-    tlu'    roiitiHcts    rovcriii^    t  lie  distance  hct  ween 
rairiwoi'th    and    Tweed,    Yaiker,    Hju-io\vsiiiit  h    and    Sydciiliani,   amount    to    $114,^00. 
I   iider  date    tlic    .'U)tli  of  No%('nd)ei-,   ISSi),  tin*  (•onij)any  w«-i«'  allo\v«'d  to  open  for-  t  laHie 
tween  Taniwortli  and  TwctMl,  and  lK't\\«'('n  ^^iiker  and   I  larrow  sinit  li. 

l)uiin«4  the  fiscal  year  payments  were  made  to  the  extent  (jf  .i>7,<i(J(J,  makinu  the 
lal  payments  on  tliese  contracts  $10.'), 344,  tlie  full  amount  applicahle  ;  the  total  suh- 
lies  paid  to  the  company  bein*,'  $192,944. 

:i;ort1iern  aiiA  I*a4'iftc  Jiiiu'tioii  Railway     4>iraveiiliiirsf  t<»  CallaiuliT. 

(See   Nos.   1,   1(),   1()0  and   IS.S.) 

For  the  })urpose  of  affording  to  the  Province  of  Ontario  the  a(l\aiita<^('  (»f  direct 
ilway  conununication  with  the  North-West,  it  was  necessai-y  that  a  load  should 
built  connecting  the  Canadian  Pacific  Railway  with  the  existing  railways  of 
Ontario,  and  such  a  line  was  subsidized  ))y  the  Acts  of  lS(S2and  ISS.'^  to  the  extent 
of  $12,000  a  mile,  for  the  distance  of  110  miles,  (.r  a  total  of  $1,. 320,000.  Tt  extends 
southwai'ds  fnmi  the  Canadian  Pacific  Railway  at  Nipissing  Junction,  east  of  Lake 
Nipissing,  to  the  village  of  Gravenhurst,  a  distance  of  lllj  nules,  there  connecting  with 
die  railway  system  of  Ontario.  Unde)-  the  authority  of  an  Order  in  Council  dated  the 
!Oth  of  April,  1884,  a  contract  was  entered  into  on  the  12th  of  April,  1884,  with  the 
Northern  and  Pacific  Junction  Railway  Company  (formerly  the  Northern,  JS'oi'th- 
Western  and  Sault  Ste.  Marie  Railway  Company),  for  the  construction  of  this  line,  the 
>iine  to  be  completed  by  the  1st  May,  1880. 

Connection  was  made  from  north  to  south  in  .January,  1886,  a  through  train  lun- 
iiing  on  the  27th  of  that  month. 

Up  to  the  :31st  of  December,  1886,  the  total  payments  aggregated  $1,284,400, 
It  aving  the  sum  of  $35,600  to  cover  certain  incomplete  work.  This  })alance  lapsed,  but 
^vas  revoted  in  1889  (52  Vic,  ch.  3),  being,  however,  set  down  as  $35,000  only.  The 
whole  of  the  work  being  completed,  this  amount  was  paid  to  the  company,  under  an 
<  M-der  in  Council  of  the  6th  of  July,  1889,  leaving  $600  due. 

By  the  Act  53  Vic,  ch.  2  (1890),  this  sum  of  $600  was  voted,  and  was  paid  during 
'lie  j>ast  fiscal  ye^r,  thus  closing  the  mattei-. 

Xova  tiieotia  Central  Railway  Company. 

(See  Nos.  129  and  135.) 

By  the  Subsidy  Act  of  1887,  50-51  Vic,  ch.  24,  the  Nova  Scotia  Central  Railway 
Company  were  subsidized  for  34  miles  of  their  railway,  to  an  extent  not  exceeding 
•"'108,800.  Under  an  Ordei-  in  Council  of  the  16th  September,  1887,  the  company 
^vere  admitted  to  contract  on  the  17th  of  October,  1887,  the  work  to  be  executed  being 
I  line  of  railway  from  Lunenburg,  on  the  east  coast  of  Nova  Scotia,  westward,  to  a 
I'oint  in  the  district  of  New  Germany,  togethei*  with  a  spur,  al)out  ^  mile  long,  to 
l>ridgewater  railway  wharf,  the  whole  to  be  completed  by  the  31st  of  Decend>er,  1889. 

By  the  Act  51  Vic,  ch.  3  (1888),  the  grant  of  a  further  subsidy,  not  exceeding 
"^147,200,  was  authorized  for  46  miles  of  the  company's  railway,  and  under  an  Ordei- 
III  Council  of  the  9th  October,  1888,  a  contract,  dated  the  15th  of  Octol>er,  1888,  was 
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executed,  covering  a  line  of  railway  39J  miles,  starting  from  a  point  33|  miles  froi 
Lunenburg,  and  running  to  Middleton,  on  the  Windsor  and  Annapolis  Railway  :  th^ 
work  to  be  completed  by  the  31st  of  December,  1890. 

During  the  fiscal  year  payments  were  made  to  the  extent  of  $3,300,  and  subsel 
quently  a  further  sum  of  $8,300,  bringing  the  total  payments  to  this  company  up  to  the 
sum  of  $230,700  at  date,  31st  December,  1891,  covering  the  distance  from  Lunenbur^ 
to  Middleton  and  the  spur  to  Bridge  water,  a  total  of  73  J  miles.  No  fui-ther  payments| 
have  been  made  up  to  the  31st  December,  1891. 

Ontario  and  Paciflc  Railway  Company. 

(SeeNos.  31,  115  and  150.) 

By  the  Act  47  Vic,  ch.  8  (1884),  the  grant  of  a  subsidy  to  the  Ontario  ancl| 
Pacific  Railway  Company  was  authorized,  namely,  to  the  extent  of  $262,400,  on  an 
estimated  distance  of  82  miles,  for  a  line  from  Cornwall  to  Perth,  and  on  the  27th  ot 
.July,  1886,  a  contract  was  made  with  the  company,  under  the  authority  of  an  Order 
in  Council  of  the  first  day  of  that  month,  for  the  construction  of  such  line,  via  New 
ington,  Chrysler,  Manotic  and  Franktown,  the  road  to  be  completed  by  the  1st  July, 
1888.     This  subsidy  lapsed  on  the  1st  of  .July,  1888. 

By  the  Act  50-51  Vic,  chap.  24,  a  further  subsidy  of  $19,200  for  a  further  distance 
of  6  miles  was  granted. 

By  the  Act  52  Vic,  chap.  3  (1889),  a  subsidy  not  exceeding  $172,400  was  autho 
rized  to  this  company  for  a  line  from  Cornwall  to  Ottawa,  but  no  contract  has  yet  been 
entered  into  for  the  work. 

No  portion  of  these  subsidies  has  been  paid  up  to  the  31st  of  December,  1891. 

Ontario  and  t^ueljec  Railway  Company. 

(See  West  Ontario  Pacific  Railway  Company.) 

Orford  Mountain  Rail^vay  I'ompany. 

(See  No.  228.) 

By  the  Subsidy  Act  53  Vic,  ch.  2,  the  grant  of  a  subsidy  limited  to  $99,200  was 
authorized  in  favour  of  the  above  company,  for  31  miles  of  their  railway  between  East- 
man and  Kingsbury,  Que.,  and  on  the  16th  of  December,  1891,  the  company  were! 
admitted  to  contract  for  the  work  for  a  distance  of  10  miles,  namely,  from  Eastman  to 
Lawrenceville  ;  the  road  for  this  distance  to  be  completed  by  the  1st  of  December,  1893. 

The  work  was  completed,  but  no  portion  of  the  subsidy  has  been  paid  up  to  the 
3 1st  of   December,  1891. 

Ottawa  and  <>atinean  Valley  Railway  <'onipany. 

(See  Nos.  8,  26,  58  and  151.) 

By  the  Act  48-49  Vic,  chap.  59  (1885),  the  grant  of  a  subsidy  to  this  company 
was  authorized  (in  lieu  of  su):)sidies  granted  in  previous  yeaivs),  namely,  for  a  line  (<f 
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lilwav  from  Hull  station  towards  th(^  villa<(0  of  Le  Desert,  62  miles,  tin;  amount  heiii^ 
'0,000.  This  subsidy  having  lapsed,  it  was  i-e-vot(Ml  by  th(!  Act  o2  Vic,  chap.  '5 
~S9). 

Under  authority  of  an  Order  in  Council  of  the  10th  of  July,  1889,  a  contract  with 
company  for  the  work  in  question,  62  miles,  was  signed  on  the  lOtli  (»f  August,  the 
I'  for  compIeti(m  being  fixed  as  the  1st  of  August,  1893. 

The  location  plans  of  the  first  50  miles  have  l)een  approved. 

During  the  fiscal  year  $87,582  was  paid  to  the  company,  and  subsec^uently  tlie 
iher  sum  of  $35,720,  making  the  total  payments  up  to  the  31st  December,  1891, 
-•?,302.  This  applies  to  the  first  20  miles,  the  opening  of  which  for  ti*atfic  was  sanc- 
iied  on  the  28th  of  that  month. 

Oi^hawa  Railway  and  IVavigation  Company. 

(Name  changed  to  ''The  Oshawa  Railway  Company,"  54-55  Vic,  ch.  91.) 

(See  Nos.  112  and  233.) 

By  the  Act  50-51   Vic,  ch.  24  (1887),  the  grant  of  a  subsidy  to  the  extent  of 

l' 2,400  was  authorized  for  seven  miles  of  this  company's  railway,  extending  from  Port 

•shawa  towards  Raglan  ;  they  were  admitted  to  contract  on  the  20th  July,  1889.     This 

lubsidy  was  i-enewed  by  the  Act  54-55  Vic,  ch.  8.     No  portion  of  the  subsidy  had  been 


id  up  to  the  31st  of  December,  1891. 

By  the  special  Act  54-55  Vic,  ch.  91,  the  corporate   powers  of  the  company  were 
ived,  and  its  name  was  changed  as  above. 

Parry  Hound  Colonization  Railway  Company. 

(See  No.  153.) 

By  the  Subsidy  Act  of  1889,  52  Vic,  ch.   3,  authority  was  given  for  the  grant  of 
iibsidy  to  this  company,  not  exceeding  $128,000  for  40  miles  of  railway  from  the 
.  illiige  of  Parry  Sound  to  the  village  of  Sundridge,  or  some  other  point  on  the  line  of 
he  Northern  and  Pacific  Junction  Railway. 

On  the  21st  of  July,  1890,  the  company  was  admitted  to  contract  accordingly,  the 
ine  to  run  from  the  village  of  Parry  Sound  through  the  townships  of  Foley,  Christie, 
Monteith,  McMurrick  and  Perry,  joining  the  line  of  the  Northern  and  Pacific  Junction 
ilUilway  at  Scotia,  or  a  point  about  two  miles  from  Elmsdale  station.  The  date  for 
"iiipletion  has  been  extended  to  the  1st  of  November,  1892.  The  location  of  the  first 
50  miles  has  been  approved  by  an  Order  in  Council  of  the  11th  of  July,  1890. 

No  payment  on  subsidy  account  was  made  during  the  fiscal  year  ;  but,  subsequently, 
here  has  ))een  paid  the  sum  of  $30,400,  this  being  the  total  paid  up  to  the  31st  of 
December,  1891. 

Port  Arthur.  I>uluth  and  IVestern  Railway  Company. 

(Formerly  the  ''  Thunder  Bay  Colonization  Railway  Company."  ) 
(See  Nos.  139  and  195.) 

This  company  was  originally  incorporated  as  the  "  Thunder  Bay  Colonization  Rail- 
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way  Company."  It  was  declared  to  be  a  body  corporate  under  its  present  name  by  tl 
Dominion  Act  51  Vic,  ch.  84,  which  authorized  it  to  receive  all  grants  voted  to  tl 
previous  company. 

By  the  Subsidy  Act,  51  Yic,  ch,  3  (1888),  the  grant  of  a  subsidy  to  the  extent 
$271,200  was  authorized  in  favour  of  the  above  company,  for  84 J  miles  of  their  railws 
from  Port  Arthur  towards  Gun  Flint  Lake,  a  point  on  the  international  boundary  lintj 
this  being  in  place  of  subsidies  previously  granted  for  the  construction  of  a  railway  frof 
Murillo  station  to  Crooked  Lake. 

A  contract  was  entered  into  with  the  company  on  the  24th  of  December,  188 
The  location  of  the  entire  line  has  been  approved.  During  the  fiscal  year  payment  w; 
made  to  the  extent  of  $87,000,  and,  subsequently,  the  further  sum  of  $70,075,  makin 
the  total  payments  up  to  the  31st  of  December,  1891,  $157,075. 

By  the  Act  53  Vic,  ch.  2  (1890),  a  subsidy  limited  to  $16,000  was  authorized  for 
branch,  5  miles  long,  to  the  Kakabeka  Falls. 

Pontiac  and  Renfrew  Railway  Company. 

(See  No.  163.) 

By  the  Act  52  Vic,  chap.  3  (1889),  the  grant  of  a  subsidy  to  the  above  compan 
of  $19,200  was  authorized  for  6  miles  of  their  railway,  and  under  date  the  2nd  o 
August,  1889,  they  were  admitted  to  contract,  the  line  to  be  from  the  Bristol  iron  mint 
to  the  Pontiac  Pacific  Junction  Railway,  in  Onslow.  During  the  fiscal  year  the  sum  c 
$3,800  was  paid  from  this  subsidy,  completing  the  payment  of  the  full  subsidy,  $13,60( 
applicable  to  the  actual  length,  4J  miles,  of  this  road. 

Pontiac  Pacific  Junction  Railway  Company. 

(SeeNos.  25,  137  and  211.) 

This  line  was  subsidized  by  Parliament  in  1884  to  the  extent  of  $3,200  a  mile,  no 
exceeding  $272,000. 

Under  authority  of  an  Order  in  Council  dated  the  12th  of  December,  1?<84, 
contract,  dated  the  22nd  of  that  month,  was  made  with  this  company  for  the  buildiu, 
of  the  line  subsidized,  namely,  from  Aylmer,  Que.,  to  Pembroke,  crossing  the  Rive 
Ottawa  at  a  point  "not  east  of  Lapasse,"  the  first  twenty-seven  miles  to  be  complete(j 
by  the  1st  September,  1885  (extended  to  15th  of  December  by  Order  in  Council  of  th( 
13th  of  August,  1885),  the  second  twenty-seven  miles  by  the  1st  of  July,  1886,  and  the 
whole  road,  estimated  at  85  miles  west  of  Aylmer,  by  the  1st  of  July,  1887. 

Up  to  the  close  of  the  fiscal  year  1887-88  a  total  of  $174,828,  for  a  distance  of  7i 
miles  from  Aylmer,  had  been  paid  out  of  the  full  subsidy,  $272,000.  No  further  pay 
merit  has  been  made  since  that  date  up  to  the  31st  of  December,  1891. 

The  road  is  open  for  public  trattic  from  Aylmer  to  Coulonge,  59  miles. 

Hy  the  Act  51  Vic,  ch.  3  (1888),  a  subsidy  to  this  company  of  $31,500  was  autlio 
riz<!(l  for  the  bridging  of  the  River  Ottawa  at  Culbute  :  also  a  subsidy  of  $9,600  for  ." 
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miles  of  their  railway  from  a  point  '-l  mih's  cast  of  l\Miil)rokt*  to  Peir.brokc,  ])r<)vi(J('(l  tliat 
the  entire  work  subsidized  on  this  railway  \>v  coni})leted  within  fouir years  from  t\\it  '22\i(\ 
of  May,  1888.  No  contract  has  l)een  entcr-etl  into  foi'  tire  wor'k  contcmrplated  hy  this 
Act  up  to  the  31st  of  December,  1889. 

By  the  5th  clause  of  the  Act  ")2  Vic,  ch.  ."i,  it  was  specially  pr-ovidcd  that  the 
several  subsidies  in  aid  of  this  railway  should  be  extended  to  tlie  22nd  of  May,  1892. 

By  the  Act  53  Vic,  ch.  2  (1890),  a  subsidy  limited  to!ii524,000  was  authorized  for-  JJ 
miles  of  this  railway,  between  Hull  and  Aylnrer-. 

By  the  Act  53  Vic,  ch.  68  n890),  the  time  for*  completion  of  the  railway  to  the 
town  of  Pembroke,  and  of  the  bridge  over  the  River  Ottawa,  at  or  near-  the  city  of 
Ottawa,  which  the  company  were  empowered  to  construct  by  the  Act  45  Vic,  ch.  69, 
was  extended  to  the  22nd  of  May,  1892.  The  same  Act  gave  the  company  power  to 
extend  their  line  fi'om  the  said  bridge  to  the  canal  basin  in  the  city  of  Ottawa. 

The  Act  53  Vic,  ch.  69  (1890),  gave  to  this  company  power  to  purchase  from  the 
Canadian  Pacific  Railway   Company  the  section  between  Hull  and  Aylmer,  or  any  part 
!    thereof. 

Quebec  Central  Railway  Company. 

(See  Nos.  22,  142  and  219.) 

This  company  was  subsidized  in  1884  to  the  extent  of  $211,200,  in  aid  of  the 
[  construction  of  66  miles  of  their  railway  from  Beauce  Junction  to  the  international 
j     boundary. 

Under  the  authority  of  an  Order  in  Council,  dated  the  2nd  of  August,  1884,  a 
contract  was  made  with  the  company  on  that  date  for  the  construction  of  a  line  from 
Beauce  Junction  on  their  trunk  line,  thence  up  the  valley  of  the  River  Chaudiere  to  the 
frontier,  the  line  to  be  completed  by  the  2nd  of  February,  1888. 

The  location   of  the  first   23  miles  was  approved  of  by  an  Order  in  Council  of 
i     the  8th  of  May,  1885.     The  amount  of  the  subsidy  paid    up  to  the  end  of  the  fiscal 
year  1885-86,  under  an  Order  in  Council  of  the  14th  of  August,    1885,   was  $60,342, 
covering  15^  miles  of  road  inspected,  starting  from  Beauce  Junction. 

In  lieu  of  the  balance  of  this  subsidy,  which  lapsed  on  the  1st  of  July,  1888, 
authority  was  given  by  the  Act  51  Vic,  ch.  3  (1888),  for  the  grant  of  a  subsidy  to  this 
company  of  $21,191.54  a  year,  for  20  years,  equivalent  to  a  cash  grant  of  $288,000  for  a 
line  of  railway  from  St.  Francis  station  to  a  point  on  the  Atlantic  and  North-West 
Railway,  near  Moose  River,  90  miles.     No  contract  was  made  for  this  work. 

By  the  Act  53  Vic,  ch.  2  (1890),  in  lieu  of  the  subsidy  so  granted,  the  company 
may  receive  tlie  same  amount  for  a  similar  term  of  years,  or  a  guarantee  of  interest  on 
bonds  for  a  like  sum,  for-  90  miles  of  their  railway  from  St.  Francis  station  on  their 
line  to  a  point  on  the  Atlantic  and  North  Western  Railway  neai-  Moose  River,  oi-  from 
a  point  on  their  line  between  the  Chaudiere  River  and  Tring  station  to  a  point  on  the 
International  Raih\ay  at  or  near  Lake  Megantic,   the  tii'st  annual  payment  to  be  made 
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at  the  end  of  twelve  months  from  the  date  of  the  certificate  of  completion.  A  draft 
contract  was  prepared,  but  has  not  yet  been  entered  into,  for  this  subsidy,  and  no  further 
payments  have  been  made  up  to  the  31st  of  December,  1891. 

(Quebec  and  l<ake  ^t.  Jokn  Railway  Company. 

(See  Xos.  2,  U,  49,  82,  126,  140,  177,  220  and  232.) 

By  the  Subsidy  Act  of  1882  a  subsidy  of  $384,000  was  granted  for  a  line  from  St. 
Raymond  to  Lake  St.  John.  By  the  Act  of  1883  the  Quebec  and  Lake  St.  John  Rail- 
way Company,  engaged  in  the  work  of  constructing  this  line,  were  permitted  to  receive 
a  further  subsidy  of  |80,000.  By  the  Act  of  1885  a, subsidy  of  $96,000  was  authorized 
for  a  line  extending  from  the  point  of  their  junction  with  the  North  Shore  Railway  (4 
miles  from  Quebec)  up  to  St.  Raymond  (36  miles  from  Quebec),  conditionally  upon  the 
construction  of  their  line  to  a  point  50  miles  north  of  St.  Raymond,  and  by  the  Act  of 
1886  a  subsidy  was  authorized,  not  exceeding  $186,295,  for  the  portion,  95  miles, 
extending  from  the  point  50  miles  north  of  St.  Raymond  to  Lake  St.  John. 

By  the  Act  50-51  Vic,  ch.  24  (1887),  an  additional  subsidy  not  exceeding  $28,800 
was  authorized  for  a  distance  of  9  miles,  the  distance  which  previous  subsidies  granted 
were  short  of  covering  from  the  city  of  Quebec  to  Lake  St.  John.  By  this  Act 
authority  was  given  for  payment  up  to  the  23rd  of  June,  1888  (under  the  usual  condi- 
tions) of  balances  available  from  the  subsidies  granted  in  1882  and  1883.  The  aggregate 
of  the  subsidies  granted  to  this  company  for  the  whole  distance  from  Quebec  to  Lake 
St.  John  is  $775,095,  the  number  of  miles  subsidized  being  186. 

An  agreement  was  duly  entered  into  on  the  4th  of  September,  1883,  in  respect  of 
the  two  subsidies  first  named,  under  which  this  line  was  to  be  completed  by  the  25th  of 
May,  1887,  the  portion  up  to  Lake  Edward  to  be  completed  by  the  31st  of  December, 
1885,  and  on  the  10th  of  February,  1886,  an  agreement  was  signed  covering  the  third 
subsidy,  namely,  that  of  1885.  For  the  subsidies  granted  in  1886  and  1887  no  further 
contracts  are  required,  these  subsidies  being  applicable  to  works  embraced  in  the  previous 
contracts. 

The  road  is  in  operation  up  to  Roberval,  on  Lake  St.  John,  190  miles  from  Quebec. 

By  the  Act  51  Vic,  ch.  3,  a  subsidy  to  the  extent  of  $96,000,  previously  granted 
to  the  Saguenay  and  Lake  St.  John  Railway  Company  for  30  miles  of  their  railway 
from  Lake  St.  John  towards  Chicoutimi,  was  transferred  to  this  company,  and  under 
authority  of  an  Order  in  Council  of  the  17th  of  November,  1888,  a  contract  was  made 
with  them  on  the  5th  of  December  for  this  work,  which  starts  from  Chambord  Junction, 
near  Lake  St.  John,  on  their  main  line ;  the  work  to  be  completed  by  the  1st  of  August, 
1 S90.  The  location  for  these  30  miles  has  been  approved  by  an  Order  in  Council  of 
the  17th  of  November,  1888. 

By  the  Act  52  Vic,  ch.  3  (1889),  a  further  subsidy  of  $64,000  was  granted  for  an 
additional  20  miles,  making  the  total  subsidy  for  this  branch  $160,000. 

I>y  tlie  Act  53  Vic,  ch.  2  (1890),  a  subsidy  to  this  company,  to  an  extent  not 
exceeding  $30,000,  was  authorized  for  a  railway  bridge  over  the  River  St.  Charles;  also 
a  su))sidy,  limited  to  $38,400,  for  12  miles  of  railway  from  Lorette  via  Charlesbourg  to- 
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Quebec.     Under  date  the  2nd  of  Decemljer,  1890,  both  these  subsidies  were  covered  by 
one  contract,  the  work  to  be  completed  by  the  1st  of  October,  1891. 

By  the  Act  54-55  Vic,  ch.  8,  there  was  expressly  voted  the  difference,  $5,250, 
between  the  l|30,000  mentioned  in  the  above  subsidy  for  the  8t.  Charles  bridge  and  th'i 
.iinount  actually  paid  the  company. 

During  the  fiscal  year  there  has  been  paid  the  sum  of  $70,350,  making  the  total 
payments  up  to  the  30th  of  June,  1891,  for  both  main  line  and  branches,  $818,705. 
Since  that  date  there  has  been  paid  the  further  sum  of  $5,250,  making  the  total  pay- 
ments to  the  company  up  to  the  31st  of  December,  1891,  $823,955. 

Quebec,    Montinorency  and  Charlevoix  Railway  Company. 

(See  No.  164.) 

By  the  Subsidy  Act  52  Vic,  ch.  3  (1889),  the  grant  of  a  subsidy  to  the  extent  of 
$96,000  to  the  above  company  was  authorized,  for  30  miles  of  their  railway,  from  the 
east  bank  of  the  River  St.  Charles  to  or  near  to  Cape  Tourmente,  Que. 

A  contract  was  entered  into  with  the  company  on  the  14th  of  November,  1889,  for 
this  work,  from  Hedleyville  to  St.  Joachim. 

During  the  fiscal  year  1889-90  the  sum  of  $65,600  was  paid  from  this  subsidy, 
the  distance  covered  being  20J  miles,  viz.  :  from  Quebec  (the  east  side  of  the  River 
St.  Charles)  to  Ste.  Anne.  No  further  payments  have  been  made  up  to  the  31st  of 
December,  1891. 

!!^hus\% ap  and  Okanagon  Railway  Company. 

(See  No.  167.) 

This  company  was  incorporated  by  the  Act  49  Vic,  ch.  82  (1886),  for  the  construc- 
tion of  a  line  of  railway  from  a  point  on  the  Canadian  Pacific  Railway,  at  Sicamous 
Narrows,  B.C.,  running  up  the  left  bank  of  the  Shuswap  River  to  a  point  near  the  north 
end  of  Lake  Okanagon. 

By  51  Vic,  ch.  88  (1888),  this  Act  was  amended,  and  the  company  were  allowed 
two  years  to  commence  and  five  to  complete  their  main  line. 

By  the  Subsidy  Act  of  1889  a  subsidy  to  the  extent  of  $163,200  was  authorized 
for  the  said  railway,  the  estimated  distance  being  51  miles. 

The  contract  for  this  work  was  signed  on  the  11th  of  February,  1890,  the  date  for 
completion  being  fixed  as  the  4th  May,  1893.  Plans  showing  the  location  of  the  line 
for  the  whole  distance,  51  miles,  have  been  approved.  The  road  is  practically  completed, 
the  actual  distance  being  50-79  miles.  In  December,  1891,  a  tinal  inspection  of  the 
road  was  asked  for. 

No  portion  of  the  subsidy  was  paid  during  the  fiscal  year.  Subsequently,  howevei-, 
the  sum  of  $65,010  has  been  paid  up  to  the  31st  December,  1891. 

By  the  special  Act  54-55  Vic,  ch.  72  (1891),  an  agreement  for  the  lease  of  the 
road  to  the  Canadian  Pacific  Railway  Company,  when  completed,  for  a  term  of  25  years, 
was  approved  and  ratified,  and  powers  were  given  to  extend  the  line  to  a  point  on  the 
international  boundary  at  or  near  Lake  Osooyos. 
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Ht.  Catharines  and  Xiagara  Central  Railway  Company. 

(See  Nos.  96  and  176.) 

By  the  Act  50-51  Vic,  ch.  24  (1887),  the  grant  of  a  subsidy  to  the  extent  of 
$38,400  to  the  above  company  was  authorized  for  12  miles  of  their  railway  from  St. 
Catharines  to  the  bridge  over  the  River  Niagara. 

The  company  were  admitted  to  contract  on  the  5th  March,  1888,  under  an  Order  in 
Council  of  the  12th  April,  the  location  being  approved  by  an  Order  of  the  same  date. 

On  the  20th  of  December,  1888,  the  road  having  been  built  and  inspected,  the  com- 
pany were  permitted  to  open  it  for  traffic.  The  sum  of  $26,640  was  paid  to  the  com- 
pany in  the  fiscal  year  1888-89. 

By  the  Act  52  Vic,  ch.  3  (1889),  a  subsidy  for  20  miles  of  this  road  was  authorized, 
limited  to  .$64,000,  and  on  the  1st  August,  1890,  the  contract  was  signed,  the  extension 
being  from  their  present  terminus  at  St.  Catharines  towards  Hamilton. 

During  the  fiscal  year  the  sum  of  $11,760  was  paid  to  this  company,  covering  the 
distance,  12  miles,  between  St.  Catharines  and  Niagara  River.  No  further  payments 
have  been  made  up  to  31st  December,  1891. 

The  payments  made  to  this  company  aggregate  $38,400. 

St.  Clair  Frontier  Tunnel  Company. 

(See  No.  162.) 

In  the  year  1884  a  company,  "The  St.  Clair  Frontier  Tunnel  Company,"  was  incor- 
porated by  the  Dominion  Act  47  Vic,  ch.  82,  for  the  purpose  of  building  a  tunnel  for 
railway  passage  under  the  River  St.  Clair,  from  a  point  in  or  near  the  town  of  Sarnia, 
Ontario,  to  the  city  of  Port  Huron,  Michigan,  U.S.,  the  Act  providing  that  the  plans 
of  the  tunnel  and  its  works  should  be  approved  by  the  Governor  in  Council  prior  to 
commencement. 

Plans  of  this  work  were  submitted  by  the  company  and  approved  by  an  Order  in 
Council  dated  the  24th  of  November,  1886,  which  also  approved  of  the  site.  Certain 
changes  were  subsequently  found  necessary,  and  amended  plans  were  approved  by  an 
Order  in  Council  dated  the  7th  of  October,  1889. 

This  work  gives  connection  l)etween  the  (xrand  Trunk  Railway  and  the  Chicago 
and  Grand  Trunk  Railway. 

By  the  Subsidy  Act,  52  Vic,  ch.  3  (18S9),  a  subsidy  to  the  extent  of  15  per  cent 
of  the  value  of  the  work,  but  not  exceeding  $375,000,  was  authorized. 

Under  authority  of  an  Order  in  Council  dated  the  2nd  of  October,  1889,  a  contract 
was  (Altered  into  with  the  company  on  the  30th  of  that  month  for  the  work  in  question, 
which  was  to  be  completed  by  the  1st  of  August,  1893. 

'i'hc  tunnel  i)roper  was  formed  throughout  by  the  30th  of  August,  1890,  the  shields 
from  either  end  meeting  at  that  day.  On  the  15th  of  October,  1891,  the  company 
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ititied  tlic  l)e|)artiM(Mit  that  tlu^    work    was    coniplctcd    and    i-(Ni(ly    for   iiisjK^ction    and 
irtic. 

Duriiio-  the  fiscal  yeai-  the  company  were  paid  the  sum  of  $143,4UU,  and  suUseiiucMitly 
tmthei-  sum  of  $39,270,  making  a  total  of  $316,400  paid  up  to  the   31st  of  December, 

'I. 

The  following  memoranda,  fui'nished  by  the  company,  will  show  the  main  features 
the  work  as  completed  : — 

Length  of  tunnel  fi-c^n  face  of  portal  to  edge  of  water,  Canadian  side  of  river,  1,9S2 

vt  ;  tunnel  under  river,  2,310  feet ;  tunnel  under  dry  ground,  American  side,  1,734  feet ; 

(till  length  of  tunnel,  from  face  to  face  of  portals,  6,026  feet.    Length  of  open  approach, 

lanadian  side,  3,061  feet ;  length  of  open  approach,  American  side,  2,466  feet;  total  length 

tunnel  works,  11,553.    Gradient  from  east  end  of  Canadian  approach  falls  towards  the 

est   at  the  rate  of  105*6  feet  per  mile  for  a  distance  of  4,983  feet ;  it  therefore  extends 

■ito  the  tunnel  1,922  feet.     Thence  the  gradient  rises  towards  the  west,  1  in  1,000,  for 

708  feet.     Thence  the  gradient  rises  to  the  west  end  of  the  American  approach  2,862 

ct.     Of  this  last  mentioned  gradient  there  are  in  the  tunnel  2,396  feet. 

The  tunnel  is  circular,  and  is  lined  throughout  with  cast  iron.     The  outside  diame- 

■r  of  this  lining  is  21  feet ;  the  inside  diameter  is  19  feet  10  inches.     The  iron  lining 

insists  of  a  shell,  2  inches  thick,  strengthened  by  inside  flanges   5   inches  deep,    and 

.arying   in    thickness   from    2    to    3   inches.     Vertically,   these  flanges  are  about   13 

iiches  apart,  and  horizontally  4  feet  8  inches.     The  segments  are  fastened  together  by 

iiK'h  steel  bolts,  about  41  inches  apart,  centre  to  centre. 

The  portals  are  built  of  rock-faced  ashlar,  the  courses  being   exceptionally  heavy. 

While  the  tunnel  proper  is  only  single  track,  the  approaches  are  double  track,  the 
Ao  tracks  being  connected  outside  of  and  near  the  portals.  The  slopes  of  the  approaches 
IV  terraced  to  an  inclination  of  3  horizontal  to  1  vertical.  Very  heavy  retaining  walls 
iv  Imilt  at  the  bottom  of  the  slopes  wherever  the  cutting  exceeds  20  feet  in  depth. 

The  permanent  way  consists  of  steel  rails,  100  pounds  per  yard,  laid  upon  white  oak 

in  the  open  cuttings,  and  upon  creosoted  southern  pine  in  the  tunnel.     The  cross 

|ies  in  the  tunnel  rest  upon  four  longitudinal  stringers,  to  which  each  second  tie  is  secured 

»y  a  J-inch  steel  bolt.     Creosoted  guard  timbers,  10  inches  by  12   inches,  are   bolted  to 

|he  cross  ties,  near  the  outside  of  the  rail  in  the  tunnel,  but  not  in  the  approaches. 

The  inside  of  the  tunnel  is  practically  dry,  as  the  leakage  does  not  exceed  twenty- 
;>e  gallons  per  minute.  Tw^o  Worthington  duplex  pumps,  with  a  capacity  of  250  gallons 
>er  minute  eacli,  are  provided  for  the  drainage  of  the  tunnel,  but  they  only  work  occa- 
ionally  and  one  at  a  time.     Compressed  air,  instead  of  steam,  is  used  for  driving  them. 

At  the  Canadian  portal  steam  pumps,  having  a  capacity  of  4,000  imperial  gallons 
»er  minute,  are  used  for  removing  rain  or  surface  water  from  the  open  approach.  These 
)f  course  only  work  occasionally  during  storms  or  when  the  snow  is  melting.  A  similar 
rrangement  has  been  made  at  the  American  portal  for  removing  the  water  from  the 
'"^'st  approach.     At  neither  end  of  the  tunnel  is  any  surface  water  allowed  to  enter. 

^       The  greatest  depth  of  water  over  the  tunnel  is  40^  feet.     The   minimum  depth   of 
flay  and  gravel  between  the  V)ottom  of  the  river  and  the  outside  of  the  iron  lining  is  15 
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feet ;  the  distance  from  the  bottom  of  the  iron  lining  to  the  highest  point  of  rock  luidt 
lying  the  clay  is  10*4  feet. 

The  traffic  is  worked  through  the  tunnel  by  decapod  engines  weighing  195,000  poun 
and  carried  on  a  wheel  base  of  18 J  feet. 

St.  John  Valley  and  Riviere  du  lionp  Railway  Company. 

(See  Nos.  90,  118  and  225.) 

By  the  Act  49  Vic,  chap.  10  (1886),  a  subsidy  of  $70,400  was  authorized  for  i 
miles  of  railway  from  Fredericton  to  Prince  William,  New  Brunswick,  and  by  the  AJ 
50-51  Vic,  chap.  24,  a  subsidy  of  $70,400  was  authorized,  in  favour  of  the  St.  Jol 
Valley  and  Riviere  du  Loup  Railway  Company,  for  22  miles  of  railway  from  Princ 
William  towards  Woodstock. 

The  company  having  applied  for  both  subsidies,  they  were  admitted  to  contract 
the  26th  June,  1888,  under  an  Order  in  Council  of  the  21st  May,  the  time   for  compLl 
tion  being  fixed  as  the  31st  July,  1890.     This  covers  both  subsidies,  aggregating  $1^ 
800.     The  location  plans  were  approved  by  an  Order  in  Council  of  the  23rd  May,  U 
covering  the  distances,  44  miles,  from  Fredericton  to  Woodstock. 

By  the  Act  53  A^ic,  chap.  2  (1890),  both  the  above  subsidies  were,  in  etiecj 
revoted. 

Up  to  the  31st  December,  1891,  no  payments  have  been  made. 

Stewiacke  Valley  and  I^ansdow  ne  Rail^vay  Company. 

(See  Nos.  87  and  232.) 

By  the  Act  49  Vic,  chap.  18  (1886),  a  subsidy  was  authorized  for  a  railway  fro: 
a  point  on  the  Intercolonial  Railway  through  the  Stewiacke  valley,  affording  commun 
cation  with  the  Iron  Mines,  Spring  Side,  Upper  Stewiacke  and  Musquodoboit  settle 
ments,  25  miles,  the  extent  of  aid  not  exceeding  $80,000.  The  Stewiacke  valley  antj 
Lansdowne  Railway  Company  having  applied  for  this  subsidy,  a  contract  was  made  witij 
them  on  the  17th  of  December,  1886,  the  line  to  be  completed  by  the  1st  of  Deceiuberj 
1889.  ! 

By  the  Act  53  Vic,  ch,  2  (1890),  the  above  subsidy  was  in  effect  revoted,  and  th! 
old  contract  having  been  cancelled,  a  new  contract  with  this  company  was  entered  intl 
on  the  30th  of  August,  1890.     Completion  is  called  for  by  the  1st  September,  1892. 

By  the  Act  52  Vic,  ch.  3  (1889),  a  subsidy  was  granted  for  a  jrailway  from  Trun 
or  a  point  between  Truro  and  Stewiacke  to  Newport  or  Windsor,  49  miles,  the  limi' 
being  $156,800.  A  contract  was  made  with  this  company  on  the  30th  of  August,  1890 
for  the  work,  the  line  to  run  from  Brock ville  station,  on  the  Intercolonial,  to  Newpor 
station,  on  the  Windsor  Branch  Railway  ;  the  line  to  be  completed  by  the  1st  of  Sep 
tember,  1893. 

The  location  plans  have  been  approved  for  this  distance. 

No  portion  of  any  of  the  above  subsidies  has  l)eenpai(l  up  to  the  31st  of  Deceinbei 
1891. 
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St.  lia\vr4'ii<M>  and  Adiroiulack  Railway  C'uiupaii.v. 

(See  No.  2 IS.) 

By  the  SuV)sidy  Act  53  Vic,  ch.  2   (1890),  a  subsidy   not  exceediii<,'  $57,000   was 
I  anted  to  the  above  company  foi-   1(S  miles  of  tlieir  railway  ivoni  Valleytield  to  Hunt- 
ingdon, on  the  Montreal  and  Chanii)lain  Junction   llailway. 

On  the  29th  of  April,  1891,  a  contract  was  entered  into  with  the  company  for  this 
irk,  the  time  foi*  completion  being  fixed  as  the  1st  of  July,  1893. 

\n  December,  1891,  the  road  was  inspected  and  reported  as  complete — the  actual 
listance  being  12-58  miles.     Up  to  the  close  of  that  month  the  subsidy  had  not  })een 

lid. 

This  road  connects  the  Canada  Atlantic  Railway  at  Valleyfield  with  the  Montreal 
iiid  Champlain  Junction  Railway  at  Huntingdon. 

Ht.  liawreiice,  Lower  liaureiitian  and  Saguenay  Railway  Company. 

(Name  changed  to  "  The  Lower  Laurentian  Railway  Company  "  by  Provincial  Act 
M-52  Vic,  ch.  108,  1888.) 

(See  Nos.  38,  59,  117  and  234.) 

By   the  Act  48-49  Vic,  chap.  49   (1885),   a   bulk  sum   subsidy  of  $217,600   was 
inted  for  a  line  of  railway  from  the  Grand  Piles,  on  the  River  St.  Maurice,  Que.,  to 
a  point  of  junction  with  the  Lake  St.  John  Railway  (being  in  lieu  of  a  subsidy  of  the 
'  previous  year). 

By  the  Act  50-51  Vic,  chap.  24,  this  subsidy  was  repeated  in  favour  of  the  com- 
pany named  below. 

The  St.  Lawrence,  Lower  Laurentian  and  Saguenay  Railway  Company  having 
,  applied  for  this  subsidy,  and  being  approved,  a  contract  was  entered  into  with  them  on 
ithe  20th  of  February,  1886,  under  authority  of  an  Order  in  Council  of  the  6th  of  that 
I  month,  which  also  approved  of  the  location  plans,  the  said  location  being  subsequently 
■amended  under  an  Order  in  Council  of  the  25th  of  August,  1887. 

During  the  past  fiscal  year  there  has  been  paid  the  sum  of  $32,000,  making  the 
'total  payments  up  to  the  31st  December,  1891,  $124,816. 

j  By  the  Subsidy  Act  of  1891,  54-55  Vic,  ch.  8,  the  unpaid  balance,  $92,784,  of  the 

I  company's  subsidy,  was  revoted. 

Nothing  further  was  paid  up  to  the  31st  of  December,  1891,  but  the  road  was 
j  inspected  in  that  month,  and  authority  was  given  by  Order  in  Council,  at  its  close,  to 
I  pay  $91,784,  the  road  being  completed.  The  distance  from  Grand  Piles  to  the  Riviere  k 
'  Pieri'e  station  of  the  Quebec  and  Lake  St.  John  Railway  is  nearly  39  miles. 

T^uiisconata  Railway  Company— Riviere  du  liOup  to  fidmundston. 

(See  Nos.  3,  62,  127,  141  and  226.) 

Towards  the  construction  of  a  line  from  Riviere  du  Loup  or  Riviere  Ouelle,  or 
from  sonie  point  between  them,  to  Edmundston,  Parliament,  in  1882,  voted  a  subsidy 
of  $240,000,  and  by  the  Act  48-49  Vic,  ch.  58,  a  further  subsidy,  not  exceeding 
$258,000,  was  voted  for  the  same  work,  making  a  total  subsidy  of  $498,000. 
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Under  express  provisions  of  this  Act  a  charter  was  granted  by  Orders  in   Counc 
of  the  3rd  and  7th  of  October,  1885,  to  certain  persons  constituting  "The  Temiscouat 
Railway  Company,"  their  object  being  to  build  the  said  road,  and  such  charter,  bein 
published  in  the  Canada  Gazette  of  the  10th  of  that  month,  has  force  and  effect  as  if  a 
Act  of   Parliament.       This  charter  was  subsequently  confirmed  and  amended  by  i. 
special  Act  50-51   Vic,   ch.   71    (1887).     Under  the  said  charter  the  company  ha- 
power   to   construct  a    road   from    the  Intercolonial   Railway   at   Riviere  du   Loup  t 
Edmundston.     On  the  21st  June,  1886,  a  contract  was  duly  entered  into  with  the  co: 
pany  for  the  work  subsidized,  the  whole  to  be  completed  by  the  1st  of  August,  188 
The  location  of  the  road,  80J  miles  via  Lake  Temiscouata  and  the  River  Madawaski 
was  approved  of  by  an  Order  in  Council  of  the  30th  of  September,  1886. 

On  the  22nd  November,  1888,  the  company  were  permitted  to  open  the  road  fc 
traffic. 

By  the  Act  51  Vic,  ch.  3  (1888)  a  subsidy  of  $100,000  was  granted  to  this  coi 
pany  for  20  miles  of  their  branch  railway  from  Edmundston  towards  the  River  St 
Francis,  in  lieu  of  a  subsidy  granted  the  previous  year. 

The  company  having  applied  to  be  admitted  to  contract,  authority  was  given  m 
an  Order  in  Council  passed  on  the  31st  of  December,  1888,  which  also  approved  of  th<| 
location  ;  and  the  contract  was  signed  on  the  22nd  January,  1889. 

By  the  Act  of  1890,  53  Vic,  ch.  2,  a  subsidy  to  the  limit  of  $51,200  was  authorl 
ized  for  a  further  distance  of  1 6  miles.  A  contract  under  this  subsidy  was  made  witl| 
the  company  on  the  20th  of  October,  1891,  covering  the  distance,  12  miles,  between  Clair', 
siding  and  Connor's  station.  The  branch  up  to  this  point,  31 1  miles,  has  bee* 
completed. 

During  the  fiscal  year  payments  have  been  made  to  the  extent  of  $82,770,  and  sul 
sequently  a  further  sum  of  $54,830  has  been  paid,  making  the  total  payments  up  to  th<| 
31st  of  December,  1891,  $624,800. 

Tobique  Valley  Railway  Company. 

(See  Nos.  130,  227  and  235.) 

By  the  Act  50-51  Vic,  ch.  24  (1887),  authority  was  given  for  the  grant  of  a  sul 
sidy    of  the    extent  of   $89,600  for  14   miles  of  the  railway   of    the  above   company 
from  Perth   Cehtre  station,'  on   the  New  Brunswick  Railway,  towards  Plaister  R< 
Ishmd,  in  lieu  of  a  subsidy   previously  granted.     A  contract  was   fnade  with   the  comj 
pany  for  the  work  on  the  4th  of  September,  1888.     By  the  Act  54-55  Vic,  ch.  8  (1891J 
this  subsidy  was  in  effect  revoted,  having  lapsed. 

By  the  Act  53  Vic,  ch.  2  (1890),  a  subsidy  limited  to  $35,200  was  authorized  foi 
a  furtlier  distance  of  11  miles.  i\ 

The  first  section  of  14  miles  was  completed  in  December,  1891. 

No  portion  of  the  subsidy  was  paid  during  the  fiscal  year,  but  subsequently  thei 
was  paid  up  to  the  31st  of  December,  1891,  the  sum  of  $58,890. 
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Thousand  IslandN  Railway  <*onipan.v. 

(See  No.  182.)  ^ 

By  the  Subsidy  Act  ~y2  Vic,  cli.  3  (1889),  the  <,n-ant  of  a  subsidy  to  the  extent  of 
.400  to  the  above  company,  for  4  miles  of  their  railway  from  a  point  near  the  liiver- 
.iiwrence,  in  the  village  of  Gananoque  J  unction,  on  the  (hand  Trunk  Railway,  and 
liirteen  miles  of  their  railway  from  Ganarnxjue  Juncti<m  to  a  j)oint  of  junction  witii 
lirockville,  Westport  and  Sault  Ste.  Marie  Railway,  was  authorized. 

A  contract  was  made  with  the  company  for  this  work  on  the  24th  of  October,  1889, 
l^-mile  section  to  be  built  by  the  1st  of  July,  1890,  and  the  13-mile  section  by  the 
.f  August,  1893.  Under  an  Order  in  Council  of  the  10th  of  December,  1889, 
1 00  has  been  paid  for  the  section,  3 J  miles,  from  Gananoque  to  the  Grand  Trunk 
A  ay,  completed.     No  further  payment  has  been  made  up  to  the  31st  of  Decemljei-, 

Vaudreuil  and  Prescott  Railway  Company. 

(See  Montreal  and  Ottawa  Railway  Company.) 

Waterloo  Junction  Railw^ay  C^oinpany. 

(See  No.  187.) 

By  the  Subsidy  Act  53  Vic,  ch.  2  (1890),  a  subsidy  not  exceeding  $35,200  was 
Jited  to  this  company  for  1 1  miles  of  their  railway  from  Waterloo  to  Elmira. 

Under  date  the  17th  of  February,  1891,  a  contract  was  made  with  the  company 
the  work  in  question  ;  the  date  for  completion  being  fixed  as  the  1st  of  November, 
91. 

No  payments  were  made  during  the  fiscal  year,   but  subsequently  there  was  paid 
5  sum  of  $32,800,  the  road  being  completed.     The  actual  distance  is  \Q\  miles. 

H'^estern  Counties  Railway  Company. 

By  the  Act  50-51   Vic,  ch.   25  (1887),  assented  to  on  the  23rd  of  June,  1887, 

afirmation  was  given  to  an  agreement  made  by  the  Government  with  the  Western 

'unties    Railway  Company  on  the  31st  of  January,   1887,  contingent  on    such  con- 

mation,  the  agreement  itself  being  thereby,  in  some  respects,  modified,  as  expressed 

subsidiary  agreement.     Under  the  provisions  of  the  said  Act  and   agreements, 

nants  have  been  entered  into  which  may  be  summarized  as  follows : — 

The  company  agreed  to  withdraw  a  suit  pending  against  the  Crown  in  respect 
the  Windsor  Branch  Railway,  releasing  the  Government  from  all  claims,  and  also 
ceasing  to  the  Government  all  right  and  title  to  the  branch.  They  also  undertook  to 
lild  and  complete  the  railway  between  Annapolis  and  Digby,  N.S.,  and  to  complete, 
|Uip  and  put  in  first-class  order  the  whole  of  the  line  from  Yarmouth  to  Annapolis  ; 
BO  to  settle  all  liens  on  their  property,  and  their  indebtedness.  In  order  to  the  fulfil- 
^'it  of  the  above,  they  undertook  to  deposit  with  the  Government  the  total  proceeds  of 
lie  of  their  debentures,  &c.,  the  issue  of  which  was  limited  to  $4,200,000.  The 
ijvernment,  on  its  side,  in  consideration  of  these  premises,  undertook  to  pay  to  the 
jmpany  the  sum  of  $500,000,  this  amount  to  be  credited  to  the  company  and  added  to 
|ie  proceeds  of  the  sale  of  the  debentures,  which  proceeds  the  Government  agree  to  hold 
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for  the  purpose,  the  whole  to  be  applied,  under  certiticate  of  the  Government  C 
Engineer  and  Order  in  Council,  to  the  payment  of  interest  on  the  debentures,  &c.,  tol 
issued,  to  the  building  and  completion  of  the  railway  above  mentioned,  and  to  the  s 
faction  of  the  company's  existing  obligations ;  the  balance,  if  any,  to  be  paid  to 
company.  The  dates  to  which  the  company  were  bound,  as  modified  by  terms  of 
Act,  were  as  follows  : — 

Work  to  be  commenced  by  the  13th  of  July,  1887,  and  the  railway  between  Am 
polis  and  Digby  to  be  completed  by  the  12th  of  September,  1888,  the  company  to 
plete  to  the  satisfaction  of  the  Government,  by  the  12th  of  September,  1887,  all  an 
gements  for  the  settlement  of  its  indebtedness.  Provision  was  made  also  for  the  o 
pletion  of  the  line  between  Annapolis  and  Digby  by  the  Government,  at  its  opti{| 
from  the  funds  in  its  hands,  in  the  event  of  failure  on  the  part  of  the  company  to  mal 
commencement  of  work,  to  progress  with  the  same,  or  to  satisfy  the  Government  a^i 
the  arrangement  of  the  settlement  of  its  indebtedness  by  the  dates  so  fixed. 

The  company  did  not  make  deposit  of  money  ;    nor  did  they   take  any  practi(| 
steps  to  carry  out  the  work  contemplated.      Under  these  circumstances,  and  in  view 
representations  urging  that  the  Government  should  itself  undertake  the  work,  a  surv 
was  made  of  the  country  between  Digby   and    Annapolis,   under  instructions  given 
October,  1888. 

By  the  special  Act  52  Vic,  ch.  8  (1889),  authority  was  given  for  the  constructi<! 
of  this  link  of  railway  out  of  the  appropriation  of  $500,000  granted  by  the  Act  50-; 
Vic,  ch.  25.  The  work  was,  accordingly,  taken  in  hand  by  the  Department  of  Ra 
ways,  and  was  completed,  and  the  company  placed  in  possession  for  operating  purpos 
on  the  27th  of  July,  1891. 

H'^est  Ontario  Pacilic  Rail^vay  Company. 

(Leased  to  the  Ontario  and  Quebec  Railway  Company — C.P.R.) 

(See  Nos.  66  and  189.) 

By  the  Act  49  Vic,  chap.  10  (1886),  the  grant  of  a  subsidy  not  exceeding  $3,2(1 
a  mile,  nor  in  the  whole  $256,000,  was  authorized  in  aid  of  the  construction  of  a  railwf 
from  Ingersoll  vid  London,  to  Chatham,  Ont.,    the  estimated  distance  being  80  miles. 

Application  being  made  by  the  West  Ontario  Pacific  Railway  Company  for  tlj 
said  subsidy,  (jjualified  by  a  request  for  permission  to  construct  a  road  from  Woodstot; 
to  London,  in  place  of  from  Ingersoll,  and  it  appearing  that  in  view  of  the  greatt 
distance  of  the  line  proposed  by  them  from  any  other  existing  railway  it  would  be  < 
more  service  to  tlie  country  than  the  route  actually  subsidized,  they  were  permitted,  b, 
an  Order  in  Council  of  the  8th  of  September,  1886,  to  enter  into  contract  for  the  roa 
.suggested  between  Woodstock  and  London,  27  miles,  subject,  however,  to  approval  b 
Parliament.  This  conditional  contract  was  signed  on  the  2nd  of  November,  1886,  tb 
road  to  be  completed  by  the  1st  of  November,  1887. 

The  company,  however,  actually  constructed  a  })ortion  of  their  railway,  the  locatif 
of  which  was  duly  appi'oved,  from  London  eastwards  to  a  point  near  Ingersoll,  19inile.| 
from  which  connection  may  be  made  with  both   Ingersoll  and   Woodstock.      The  worj 
being  completed,  the  sul)sidv  earned  was  paid. 
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III  the  session   of    1887  an    Act,  oO-ol  Vic,   cha)).  (J'J,  was  passed,  authorizing  the 

to  tlie  Ontario  and  Quebec  Railway  Company  of  such  part  of  the  line  of  the  West 

iiio  Pacific   Railway  Company  and  of  th(i  branch  thereof  then  under  construction, 

the  line  of  the  Ontario  and  Quebec  Railway  near  Woodstock,  vid  London,  to  the 

■V  St.  Clair  ;   the  Act  further  authorized  the  substitution  of  the  said  point  of  junction 

,('  two  railways  for  the  point  between  Tngeisoll  and  St.  Thomas,  previously  fixed  as 

])()iiit  of  junction.     This  lease  has  been   approved   by  an  Order  in  Council  dated  the 

h  of  October,  1887. 

Under  an  Order  in  Council   dated  the  2r)th  of  August,  1888,  an  agreement  dated 

Ith  of  September,  1889,  was  made  with  the  Ontario  and  Quebec  Railway  Company 

inadian  Pacific  Railway),  direct,  for  the  construction  of  the  line  between  London  and 

atham  by  the  1st  of  August,  1890,  the  estimated  distance  for  subsidy  purposes  being 

miles. 


By  the  Act  53  Vic,  ch.  2  (1890),  in  lieu  of  the  subsidy  granted  by  the  Act  49 
v.,  ch.  10,  for  a  subsidy  from  Ingersoll  vid  London  to  Chatham,  a  suV)sidy  limited  to 
156,000  was  granted  for  a  railway  from  AVoodstock  vid  London  to  Chatham,  80  miles, 
l|ng,  practically,  a  re-vote,  with  a  change  of  the  terminus. 

During  the  past  fiscal  year  the  sum  of  $6,000  was  paid,  making  a  total  of  $256,000, 
tp  whole  amount  of  the  subsidies  granted,  all  the  work  being  completed. 

'  M'^oodstock  and  Centreville  Railway  Company. 

(See  Nos.  131  and  203.) 

By  the  Act  50-51  Vic,  ch.  24  (1887),  the  grant  of  a  subsidy  to  the  extent  of 
:j4,000  w^as  authorized  for  a  railway   from  Woodstock  towards  Centreville,  20  miles. 

I  The  above  railway  company  having  applied  and  being  approved,  a  contract  was 
ide  with  them  on  the. 6th  of  May,  1889,  for  the  distance  named,  the  line  to  start  from 
pper  Woodstock  station,  on  the  New  Brunswick  Railway,  the  work  to  be  completed 
the  1st  October,  1890. 
By  the  Act  53  Vic,  ch.  2  (1890),  a  subsidy  limited  to  $19,200  was  authorized  for 
further  distance  of  6  miles  to  the  international  boundary. 

Xo  portion  of  the  company's  subsidy  has  been  paid  up  to  the  31st  of  December, 

LAND  SUBSIDIES. 

j      The  following  companies  have  been  aided  by  subsidies  in  land,  duly  authorized  by 
firliament  and  granted  by  the  Department  of  the  Interior  : — 

They  are  enumerated  here  because  the  engineering  details  have  been  dealt  with  l)y 
jii.s  department,  the  certificate  of  whose  officer  is  required  prior  to  handing  over  to  the 
i)mpany  concerned  any  part  of  the  subsidy.  (The  numbers  given  refer  to  the  special 
jland  subsidies"  list.  Appendix  17.) 

Allierta  and  Athabasca  Railway  Company. 

(See  No.  10.) 
name  changed  by  52   Vic,   ch.   65,   to  the   "  North  Western  Railway  Company    of 

Canada,"  which  see.) 
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Alberta  Railway  and  Coal  Company. 

(SeeNos.  13  and  25.) 

This  company  was  incorporated  in  1889  by  the  Act  52  Vic,  ch.  50  (amended 
the  Act  53  Vic,  ch.  So),  for  the  construction  of  a  railway  from  a  point  on  the  Ni 
Western  Coal  and  Navigation  Company's  line,  at  or  near  Lethbridge,  southerly,  to 
international  boundary  line  ;  the  Act  giving  them  powers  to  acquire,  by  purchase 
lease,  the  railway  property  and  assets  of  that  company. 

On  the  1st  of  January,  1890,  they  did  so  acquire,  by  lease,  the  said  railway. 

By  the  Land  Subsidy  Act,   52  Vic,  ch.  4,   as  amended   by  the  Act  53  Vic,  ch 
the  grant  of  6,400  acres  per  mile  was   authorized   in   favour   of  this   company  for  ijj 
distance,  set  down  as  about  50  miles,  from  Lethbridge  to  the  international  boundary 

The  road  has  been  built  and  inspected,  and  under  date  of  the  8th  of  Decembi 
1890,  the  company  were  authorized  to  open  it  for  public  traffic,  the  distance  beiij 
64-62  miles.  .  I 

Under  authority  of  the  Act  53  Vic,  ch.  85,  this  company  has  obtained  a  transfj, 
by  way  of  lease,  of  the  North  Western  Coal  and  Navigation  Company's  line.  ! 

Brandon  and  Houth-l¥estern  Railway  Conipany. 

(See  No.  19.) 

By  an  Order  in  Council  dated  the  23rd  of  November,  1889,  but  subject  to  t 
approval  of  Parliament,  and  contingent  on  their  obtaining  an  Act  of  incorporati 
from  the  Dominion,  this  company  has  been  granted  a  subsidy  of  6,400  acres  per  m 
in  aid  of  a  railway  from  a  point  in  Township  1,  in  either  Range  23  or  24,  west  of  t 
1st  Principal  Meridian,  to  Deloraine,  Manitoba,  about  17  miles.  This  subsidy  w 
confirmed  by  the  Act  53  Vic,  ch.  4.  The  company  was  incorporated  under  a  provinc 
Act,  but  received  a  Dominion  charter  by  the  Act  53  Vic,  ch.  86  (1890),  and  und 
said  Order  in  Council  the  subsidized  section  was  to  be  completed  and  running  by  the  1 
of  May,  1891.     The  company  have  submitted  location  plans  and  profiles  for  approval. 

Calgary  and  Edmonton  Railway  Company. 

(See  Nos.  230  and  21.) 

This  company  was  incorporated  by   the  Act  53  Vic,  ch.  84  (1890),   for  the  co 
sti-uction   of   a  railway  from  the  Canadian  Pacific  Railway  at   Calgary  northward 
Edmonton,  and  southward  to  the  international  boundary,  also  northerly  to  Peace  Rive 

By  the  Act  53  Vic,  ch.  5,  authority  was  given  for  entry  into  a  contract  with  th 
company  for  the  conveyance  of  men,  supplies,  materials,  and  mails,  for  20  years ;  a  pa 
merit  to  be  made  annually  of  the  sum  of  $80,000  therefor,  computation  to  be  made  fro 
the  date  of  the  completion  of  the  road  between  Calgary  and  a  point  on  the  Nort 
Saskatchewan  River  near  Edmonton.  The  Act  further  gave  power  to  the  company 
](^ase  the  said  i-ailway  to  the  Canadian  Pacific  Railway  Company. 

On  tlie  2 1st  of  June,  1890,  a  contract  for  transj)ort  service  was  made,  accordingly 
with  tlie  Covcniment,   this  contract  calling  foi-  completion  of  the  first  100  miles  by  tl 
1st  of  XoNcnibcj',  1891,  and  of  the  whole  road  by  the  1st  of  November,  1893. 
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By  the  \jiu\d  Subsidy  Act  of    1890,  5;^  Vic,  cli.  4,  a  ^raiit  of   land  to  the  cxtciit  of 
J6,400  acres  per  mile  was  made  for  the  line  from  Calvary  iioi-th  to  Kdmontoji,  about  11)0 
'niles,  ami  also  foi*  a   liiie  south  fioni  (yal<(aiy  to  the   iiiteiiiat ioiial    l»()Uiidai\,  ahout    1  o() 
liles. 

Oil  the  2()th  of  December,  1(S90,  the  company  entered  into  a  definite  contract  for 
jthe  work  of  constructing,  iindei-  this  subsidy,  both  the  northern  line  to  Edmonton  and 
(the  southern  line  to  the  boundary,  the  dates  for  completion  })eing  as  follows  :  — 

From  Calgary  northward,  100  miles,  by  the  1st  of   November,    1(S91  ;  the  balance 
'  Edmonton  within  two  years  thereafter. 

From  Calgai-y  southward,  50  miles,  by  the  1st  of  November,  1892,  and  to  a  i>oint 
>)U  the  Old  Man's  River,  by  the  1st  of  November,  1893  ;  the  balance  to  the  international 
|boundaiy  by  a  date  to  be  fixed  by  tlie  Governoi*  in  Council. 

At  the  close  of  the  calendar  year  the  track  was  laid  for  a  distance  of  93-78  miles 
north  from  Calgary  up  to  the  south  bank  of  the  Red  Deer  River  ;  and  on  the  10th  of 
August,  1891,  the  whole  road  from  Calgary  to  Edmonton,  192  miles,  was  officially 
reported  as  fit  to  be  opened  for  public  traffic. 

On  the  7th  of  December,  1891,  the  first  50  miles  southward  from  Calgary  was 
officially  reported  as  fit  to  be  opened  foi*  public  traffic. 

An  agreement  has  been  entered  into  for  the  lease  of  this  railway  to  the  Canadian 
Pacific  Railway  Company. 

Canadian  Pacific  Rail^vay  Company. 

(See  Nos.  17,  18  and  29.) 

By  an  Order  in  Council  of  the  18th  of  May,  1889,  but  subject  to  approval  by 
Parliament,  a  grant  of  lands,  to  the  extent  of  6,400  acres  per  mile,  in  favour  of  the 
Canadian  Pacific  Railway  Company,  was  authorized  in  aid  of  the  construction  of  a 
branch  from  a  point  at  or  near  Brandon,  on  their  main  line,  south-westerly  to  or  near 
Township  3,  Range  27,  west  of  the  1st  Principal  Meridian,  and  thence  westerly,  a  total 
distance  of  100  miles — this  they  term  their  "  Souris  Branch  ;  "  also,  for  a  line,  2o  miles, 
running  from  such  point  in  Township  3  easterly  to  Deloraine,  the  western  terminus  of 
the  existing  line  of  the  Manitoba  South- Western  Colonization  Railway,  making  in  all 
125  miles  subsidized,  and  the  total  grant  800,000  acres.  A  further  Order  of  the  18th  of 
June,  1889,  authorized  the  conveyance  of  the  subsidy  on  completion  of  each  20-mile 
section. 

By  the  Land  Subsidy  Act  53  Vic,  ch.  4,  this  grant  was  confirmed. 

By  the  Land  Subsidy  Act  of  1891,  54-55  Vic,  ch.  10,  a  subsidy  of  6,400  acres  per 
mile,  for  a  further  distance  of  about  60  miles,  to  La  Roche  Percee,  was  oranted. 

The  company  duly  filed  plans  showing  the  location  of  this  branch  from  Kemnay,  a 
station  on  their  main  line,  8  miles  west  of  Brandon,  to  Melita,  in  Township  3,  Range 
26,  west  ;  and  from  Melita  east  to  Deloraine.  On  the  30th  of  January,  1891,  the 
portion  between  Kenniay  and  Airdrie  was  officially  reported  to  be  fit  for  traffic,  and  on 
the  26th  of  October,  1891,  the  company  asked  for  inspection  between  Hartney  and 
Melita. 
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By  an  Order  in  Council  of  the  14th  of  June,  1889,  but  also  subject  to  approval 
by  Parliament,  the  grant  of  a  subsidy  to  the  Canadian  Pacific  Railway  Company  of 
land  to  the  extent  of  6,400  acres  per  mile  was  authorized  for  a  branch  starting  from 
a  point  on  the  above  mentioned  south-westerly  or  "  Souris  "  branch,  and  running  to 
Glenboro',  the  length  of  railway  so  subsidized  being  stated  to  be  about  60  miles,  the 
subsidy  to  be  conveyed  on  the  completion  of  each  20-mile  section.  This  is  known  as 
the  Glenboro'  extension  of  the  Souris  Branch. 

By  the  Land  Subsidy  Act,  53  Vic,  ch.  4,  this  grant  was  confirmed. 

On  the  26th  October,  1891,  the  company  applied  for  inspection  of  the  extension 
froni  Glenboro' to  Nesbitt,  this  latter  being  131  miles  from  Winnipeg,  this  road,  for  27  miles, 
constituting  the  company's  "  South-Western  Branch;"  and  at  the  close  of  the  calendar 
year  the  whole  distance  from  Nesbitt  to  Winnipeg  was  under  trafiic.  It  should  be 
observed  that  the  portion  of  their  road  between  Winnipeg  and  Glenboro'  was  formerly 
the  Manitoba  and  South-Western  Colonization  Railway,  of  which  the  Canadian  Pacific 
Company  became  lessees. 

Oreat  Sforth-West  Central  Railway  Company. 

(See  No.  7.) 

The  construction  of  a  line  of  railway  to  extend  from  Brandon,  on  the  Canadian 
Pacific  Railway,  to  Battleford,  in  the  provisional  district  of  Saskatchewan,  a  distance 
of  about  450  miles,  was  contemplated  by  the  North- West  Central  Railway  Company 
(formerly  the  Souris  and  Rocky  Mountain  Railway  Company) ;  and  under  an  Order  in 
Council  of  the  29th  of  July,  1885,  the  privilege  of  purchasing  land  at  the  rate  of  |1.06 
per  acre,  to  the  extent  of  6,400  acres  per  mile,  previously  accorded,  was  converted  into 
a  free  grant  of  such  land  (subject  to  a  charge  of  10  cents  per  acre  for  survey),  the  grant 
being  contingent  on  the  due  completion  of  their  work  in  stated  sections. 

This  concession  did  not  result  in  the  construction  of  any  section  of  the  road ;  and 
difficulties  arising,  and  other  applications  being  put  forward  for  the  work,  the  Act 
49  Vic,  ch.  11  (1886),  granting  aid  to  the  extent  of  6,400  acres  per  mile  for  the 
same,  was  made  applicable  either  to  the  company  named  or  to  such  other  company  as 
might  undertake  the  construction  of  the  road.  The  Great  North- West  Central  Rail- 
way Company  was  incorporated  by  an  Order  in  Council  of  the  22nd  of  July,  1889,  in 
conformity  with  the  provisions  of  the  Act  ;  a  second  Order,  of  the  3rd  of  August, 
amending  such  charter,  and  the  whole  being  confirmed  and  ratified  by  the  Act  51  Vic, 
ch.  85  (1888).  A  section  of  such  charter  giving  running  powers  to  the  Canadian  Pacific 
Railway  was  repealed  by  52  Vic,  ch.  67  (1889). 

By  an  Order  in  Council,  also  of  the  22nd  July,  1886,  the  subsidy  referred  to  was 
granted  to  this  comi)any,  the  contract  itself  being  signed  on  the  12th  of  September, 
1887.  Under  an  Order  in  Council  of  the  1st  of  July,  1889,  the  contract  time  for  com- 
pletion was  extended  as  follows  : — 

By  the  1st  of  December,  1889,        50  miles, 
do      30th  do  1890,     100    do 

do       do  do  1891,      150    do 

do       do  do  1892,      150     do 

450  miles. 
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A  further  Ordn-  in  C(.uiu-il  nt"  the  KhJi  of  N«»\«"ml>er,  1889,  extended  to  tlie  'Mst 
Ui  May,  1890,  tlie  tinit^  tVii-  the  completion  of  the  tirst  50  miles  ;  and  on  the  '.]n\  of 
i^eptemher,  1890,  an   Older   in    Council    was  ])assed  accepting  this  section  as  completed. 

By  an  Order  in  Cyouncil,  dated  i]w,  7lli  of  DcccmluT,  1891,  extension  of  time  has 
ten  accorded — subject  to  the  condition  tliat  the  first  50  miles  would  l)e  effectively 
iiperated  and  maintained  on  and  after  the  15th  of  that  month,  as  follows  :  100  miles 
['roni  the  end  of  the  tirst  50  miles  by  the  30tli  November,  1892,  and  300  miles  further 
or  whatever  distance  may  be  re«|uired  to  complete  tlie  i-oad  to  Battleford)  Ijy  the  30th 
N'ovember,  1893, 

The  company  reported  the   tirst   50   miU's   as   having  been  opened  for  traffic  on  the 

1 16th  of  December. 

f 

L<ac  Seul  Railway  Company. 

(See  No.  20.) 

Under  date  the  13th  November,  1889,  there  was  granted  to  the  above  company 
.jv  an  Order  in  Council,  subject  to  the  approval  of  Parliament,  a  subsidy  in  land  to  the 
extent  of  6,400  acres  per  mile,  towards  the  construction  of  a  railway  from  a  point  near 
[Shelley  station,  on  the  Canadian  Pacific  Railway,  to  a  point  near  Mud  Lake,  on  the 
Winnipeg  River,  about  18  miles  ;  the  road  to  be  completed  by  the  1st  November,  1891. 

This  grant  was  confirmed  by  the  Land  Subsidy  Act,  53  Vic,  chap.  4  (1890.) 

No  further  action  appears  to  have  been  taken. 

Manitoba  and  Xorth-lVestern  Railway  Company. 

(See  Nos.  4  and  6.) 

By  the  Act  48-49  Vic,  cli.  60,  authority  was  given  for  the  grant  of  aid" for  a  line 
from  Portage  la  Prairie  to  the  crossing  of  the  south  branch  of  the  River  Saskatchewan, 
20  miles  from  Prince  Albert,  about  430  miles,  6,400  acres  per  mile. 

A  grant  was  made  to  the  company  by  Order  in  Council  of  the  4th  October,  1884, 
cancelling  previous  Orders.  The  time  for  completion  was  fixed  by  Order  in  Council  of 
the  6th  of  May,  1885,  as  at  the  rate  of  50- miles  a  year. 

The  location  and  grades  having  been  duly  approved,  an  inspection  made  of  the 
company's  road  showed  that  up  to  the  1st  December,  1885,  they  had  built  and  equipped 
l*^!  miles  of  road. 

By  the  Act  49  Vic,  chap.  11,  1886,  authority  was  given  for  the  grant  of  aid  for  a 
branch  of  this  railway  from  a  point  on  the  main  line  at  or  near  Todburn  to  the  River 
Assiniboine,  near  Shellmouth,  about  26  miles,  6,400  acres  per  mile. 

This  grant  was  made  to  the  company  by  Order  in  Council  of  the  24th  of  May,  1886. 
Under  Orders  in  Council  of  the  10th  and  21st  September,  1886,  the  line  was  permitted 
to  start  from  Binscarth,  the  Order  first  named  approving  the  location  to  Russell,  up  to 
which  point  the  road  has  been  built.     This  branch,  11^  miles  long,  is  in  operation. 

By  the  Act  55  Vic,  ch.  78  (1890),  relative  to  this  railway,  the  company  w^ere  bound 
to  complete  17  miles  in  the  calendar  year  1890,  and  20  miles  a  year  thereafter. 

Plans  of  location  for  the  distance  betw^een  the  206th  and  256th  mile;  from  Portage 
la  Prairie  were  approved  by  an  Order  in  Council  of  the  27th  January,  1890. 
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At  the  present  date,  the  31st  of  December,  1891,  the  main  line  is  in  operation  foi 
traffic  purposes  from  Portage  la  Prairie  to  Yorkton,  223  miles,  permission  to  open  the 
line  from  Saltcoats  to  Yorkton,  17J  miles,  for  traffic,  having  been  given,  after  inspectioi 
on  the  18th  December. 

Manitoba  and  South-£astern  Kail^vay  Company. 

This  company  was  subsidized  in  lands  by  the  Act  53  Vic.  ch.  4  (1890)  for  a  lim 
from  Winnipeg  southerly  or  south-easterly  to  a  point  on  the  west  side  of  the  Lake  oi 
the  Woods,  about  110  miles.  They  have  submitted  plans  of  location  of  the  first  27  milesJ 

Manitoba  and  ^outh-Western  Colonization  Railway  Company. 

(Leased  to  the  Canadian  Pacific  Railway  Company.) 

(See  Nos.   3,  27  and  28.) 

By  48-49  Vic,  cap.  60  (1885),  authority  was  given  for  the  grant  of  aid  for  a  line 
from  Winnipeg  to  Whitewater  Lake,  about  150  miles,  6,400  acres  per  mile. 

The  charter  of  the  company,  granted  by  Act  42   Vic,    ch.   66    (1879),   empowere 
them  to  build  a  line  from   Winnipeg   to   Rock   Lake,   near   the   west  boundary  of  the 
province,  the  line  to  be  completed  in  five  years,  namely,  by  the  15th  May,  1884. 

By  the  Act  43  Vic,  ch.  53  (1880),  they  were  permitted  to  extend  the  line  uj^  to  the 
Souris  coal  fields. 

By  the  Act  47  Vic,  ch.  73  (1884),  the  company  were  allowed  to  lease  their  line 
to  the  Canadian  Pacific  Railway  Company,  the  time  for  the  completion  of  the  railway 
being  extended  three  years  beyond  the  period  fixed  b}^  their  charter,  namely,  to  the 
15th  of  May,  1887. 

By  an  Order  in  Council  of  the  4th  of  October,  1884,  the  company   weie   subsidize 
to  the  extent  of  6,400  acres  per  mile  for  the  whole  distance,   about   152  miles,  froi 
Winnipeg  to  Whitewater  Lake,  equal  to  972,800  acres,  the  line  for  this  distance  to 
completed  by  the  1st  of  October,  1885.     Location  has  been  approved  as  follows  : — 

By  an  Order  in  Council  of  the  3rd  November,  1881 — f rom  Aikins  street,  WinnipegJ 
to  Section  18,  Township  7,  Range  4,  W.,  about  52  miles.      This  is  to  a  point  about 
miles  south  from  what  is  now  known  as  Elm  Creek. 

By  an  Order  in  Council  of  the  1st  April,  1885 — from  Section  29,  Township  8,  Range 
4,  the  point  now  known  as  Elm  Creek,  running  west  on  a  tangent  to  Section  31,  Town-| 
shij)  7,  liange  9.      This  is  the  northern  branch  to  the  westward. 

By  an  Order  in  Council  of   the  10th  of   September,  1885 — from  Section  29,  Town-| 
ship  8,  Range  4,  passing  through  Carman   and  Manitou  and  the  south  shore  of  White 
water  Lake,  thence  to  the  western  l)oundary  of  Manitoba,  between  Ranges  29   and  30J 
This  is  tlie  southern  branch. 

An  Order  in  Council  of  the  6th  April,  1885,  modified  the  grant  of  the  Order  in 
Council  of  th(^,  4th  Octol)er,  1884,  so  as  to  make  it  applicable  to  a  change  in  the  location 
of  the  rcxid,  -.^wd  to  the  following  sections  : — - 
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From  Towiislii])  7,  lliin^c  1  (tlic    [)()itiun    tVom    W'imiipcjL^I 

)0  miles,    Ix'itii;   alrcjidy  | 


110 


to  Township  7,  Range  G,    about  ~)0 

completed  to  Maiiitou) 

2.    From  Maiiitou  to  Whitewater   Lakt 

.3.    From  T(.wnshi].S,   Ran,i>e  4,  to  Towiisliip  S,  Pvano-e  9 '20 


130 


The  Order  also  apportioned  the  1)72,800  aci'es  equally  amongst  these  130  miles 
=7,483'84  acres  per  mile. 

An  Order  in  Council  of  the  11th  Septembei-,  1<S(S5,  extended  the  time  for  completion 
othe  6th  April,  IcSSG. 

An  Order  in  Council  of  the  ")th  April,  1886,  after  report  l)y  the  Chief  Engineei-  of 
lailways  as  to  inspection,  showing  completion  of  100  miles,  authorized  the  conveyance 
f  748,384  acres  to  the  Manitoba  South- Western  Railway  Company. 

By  an  Order  in  Council  of  15th  November,  1886,  it  was  decided  to  apply  to 
ertain  further  extensions  completed,  namely,  on  the  south  branch,  from  Boisevain 
*'est  21  miles,  on  the  north  branch,  frcnn  Holland  west  20  miles,  the  reserve  for 
ection  No.  1,  made  under  the  Order  of  the  6th  April,  1885.  The  remainder  was  to  be 
:ept  as  a  subsidy  for  said  section  No.  1,  from  Township  7,  Range  4,  to  Manitou,  the 
onstruction  of  which  was  deferred,  the  Canadian  Pacific  Railway  Company,  the  lessees 
■f  the  road,  having  already  communication  with  Manitou  from  Winnipeg  by  their 
outhern  line.  In  August,  1885,  however,  the  company  tiled  plans  of  the  extension 
rom  Elm  Creek  to  Carman,  part  of  the  said  section  No.  1. 

By  an  Order  in  Council  of  the  6th  March,  1887,  the  location  of  the  northern  of  the 
wo  limbs  has  been  approved  for  a  total  distance  of  60  miles  from  Elm  Creek  to  Section 
0,  Township  7,  Range  14. 

After  further  inspection  and  report  by  the  Government  Chief  Engineer,  showing- 
he  railway  fit  for  traffic  for  a  further  total  distance  of  60  miles,  an  Order  in  Council 
s'as  passed  on  the  19th  of  March,  1887,  authorizing  conveyance  of  the  lands  repre- 
enting  the  subsidy  for  this  distance.  The  line  is  in  operation  from  Winnipeg  to  Glen- 
)oro'  (northern  limb),  105  miles  ;  also  on  the  southern  limb  as  far  as  Deloraine,  a  point 
00  miles  west  from  Manitou  and  202  miles  from  Winnipeg. 

By  the  Land   Subsidy   Act  of   1891,   54-55  Yic,  ch.  10,  an  additional  subsidy  of 

!»,4:00  acres  jDer  mile  was  granted  for  62  miles  over  and  above  the  subsidy  for  150  miles 
granted  by  the  Act  of  1885,  making  the  total  subsidy  for  212  miles,  the  distance  con- 
tructed  and  in  0{)eration. 

By  the  same  Act  a  land  subsidy  of  6,400  acres  per  mile  was  granted  for  the  branch 
■ui  Carman  to  Barnsley,  about  6|  miles. 

It  should  be  observed  that  the  Canadian  Pacific   Railway  Company,  the  lessees  of 

lis  road,  have  obtained  by   Orders  in  Council,  and  grant  by  Parliament,  subsidies  in 

and  for  branches  which  are  practically  extensions  of  both  the   northern  line  from  Glen- 

"Ho'  and  the  southern  line  from  Deloraine.     These  subsidies  are  dealt  with  under  the 

'ling  "  Canadian  Pacific  Railway  Company." 
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^fledicine  Hat  Railivay  and  Coal  Company. 

(See  No.  12.) 

By  the  Act  50-51  Vic,  chap.  23  (1887),  authority  was  given  for  the  grant  to  th? 
above  company  of  Dominion  lands  to  the  extent  of  6,400  acres. per  mile  for  a  railwa} 
from  a  point  at  or  near  Medicine  Hat,  on  the  line  of  the  Canadian  Pacific  Railway,  tc 
the  coal  field  in  or  near  Townships  Nos.  12  and  13,  Range  6,  west  of  the  4th  Principa 
Meridian,  a  distance  of  about  8  miles. 

By  an  Order  in  Council  of  the  6th  of  July,  1887,  the  grant  was  made  to  the  coni' 
pany  accordingly,  it  being  provided  that  the  road  should  be  completed  and  in  opera tiOE 
by  the  31st  December,  1888. 

By  an  Order  in  Council  of  the  24th  of  January,  1889,  approval  was  given  to  a 
draft  of  a  formal  contract  with  the  company,  and  an  extension  of  time  to  the  2nd  oi 
June,  1890,  was  granted  for  completion  of  the  road.  A  contract  was  signed  on  the 
14th  of  February,  1889,  for  this  work. 

By  the  special  Act  54-55  Vic,  ch.  79  (1891),  the  charter  of  the  company  was  revived 
and  its  powers  were  extended. 

Korth-M^estern  C'oal  and  IVavigation  Company. 

(See  Nos.  2,  9  and  13.) 


i: 


By  48-49  Vic,  ch.  60  (1885).  aid  was  granted  to  this  company  for  a  line  from 
Medicine  Hat  to  the  coal  banks  on  the  Belly  River,  about  110  miles,  3,800  acres  per 
mile.  This  was  amended  by  50-51  Vic,  ch.  22 — the  extent  of  land  being  increased  to 
3,840  acres  per  mile. 

By  an  Order  in  Council  of  the  16th  March,  1885,  approval  was  given  to  the  loca^ 
tion  of  the  company's  line,  and  on  inspection,  in  October,  1885,  of  the  road  from  Dun-I 
more  station,  on  the  Canadian  Pacific  Railway,  to  Lethbridge,  109  miles,  an  Order  inl 
Council  of  the  19th  of  October,  1885,  accepted  the  road  as  completed. 

It  should  be  observed  that  by  the  Land  Subsidy  Act  of  1889  a  grant  of  6,400  acresi 
per  mile  for  50  miles,  the  distance  between  Lethbi-idge  and  the  international  boundary,! 
was  made  under  the  name  of  this  company.  An  Order  in  Council  of  the  14th  of  Octo-j 
ber,  1889,  corrected  the  grant,  as  being  intended  for  the  "Alberta  Railway  and  Coalj 
Company,"  and  the  Act  53  Vic,  ch.  3,  made  the  necessary  rectification,  f 

By  the  Land  Subsidy  Act  53  Vic,  ch.  4  (1890),  a  grant  of  3,840  acres  per  milej 
for  the  distance  between  Lethbridge  and  the  Crow's  Nest  Pass,  about  100  miles,  wi 
authorized  in  favour  of  the  North-Western  Coal  and  Navigation  Company,  and  anl 
Order  in  Council  of  the  25th  June,  1890,  provided  that  on  the  completion  of  the  first  50| 
miles  from  Leth})ri(lge  (})y  tlie  1st  August,  1892)  the  lands  applicable  to  this  distance] 
should  be  conveyed  ;  conveyance  to  be  made  on  the  completion  of  each  10-mile  section 
foj-  the  remainder  of  the  distance  (to  be  completed  by  the  1st  of  December,  1894.) 

On  the  25th  June,  1890,  a  definite  contract  was  made  with  this  department  by  the] 
coinj)any  for  the  work  lj(;tween  Lethbridge  and  Crow's  Nest  Pass,  the  dates  for  comple- 
tion being  those  named  above. 
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By  the  Act  r)3  Vic,  cli.  85  (l.Si)O),  powois  were  <^av('M  tor  tlu^  l(*;i.so  of  this  iviilway 
to  the  All)(M-ta  K.iilway  aiul  Coal  C<iiiij)aiiy,  and  on  the  ist  ot"  Jaiiuacy,  1890,  t!i<r  rail- 
way })roi)erty  and  assets  were  transferred,  arcordin<^ly,  hy  lease. 

^'ortli  \Vo»iitern  llailway  Coiiiimny  of  t'aiiuda. 

(Formerly  the  Alberta  and  Athabasca  Railway  Coini)any.) 
(See  No.  15.) 
By  an  Order  in  Council  dated  the  21st  of  May,  1887,  a  tyrant  of  land  was  made, 
iject  to  the  approval  of  Parliament,  to  the  All)erta  and  Athabasca  Railway  Company 
name  of  which  was  changed,  as  above,  by  the  Act  52  Vic,  ch.  65)  from  some  point 
on  the  Bow  River  or  Canadian  Pacific  Railway  at  or  between  Calgary  and  Crow  Foot 
Creek,  running  northerly  to  a  point  on  the  River  Athabasca,  and  crossing  the  North 
Saskatchewan  at  a  point  near  the  town  plot  of  Edmonton,  a  distance  of  300  miles,  the 
subsidy  being  at  the  rate  of  6,400  acres  per  mile.  The  iirst  50  miles,  commencing  at 
the  southern  terminus,  were  to  be  completed  by  the  20th  July,  1888,  100  miles  in  each 
of  the  two  years  following,  and  the  whole  road  by  the  20th  of  July,  1891. 

By  the  Act  50-51  Vic,  ch.  23,  the  above  grant  was  confirmed. 

By  the  Land  Subsidy  Act  of  1889  (52  Vic,  ch.  4),  a  subsidy  was  authorized  in 
favour  of  the  North- Western  Railway  Company  of  Canada  to  the  extent  of  10,000  acres 
per  mile,  for  a  railway  from  Calgary,  on  the  Canadian  Pacific  Railway,  northerly  to  a 
point  on  the  North  Saskatchewan  River,  at  or  near  Edmonton,  a  distance  of  about  210 
miles  ;  also  to  the  extent  of  10,000  acres  per  mile  for  a  railway  from  Calgary  southerly 
to  Lethbridge,  a  distance  of  about  120  miles. 

^  The  Act  52  Vic,  ch.  65  (1889),  by  which  the  change  of  name  was  authorized, 
gave  power  for  further  railway  construction.  This  Act  called  for  completion  of  100 
miles  northwards  from  the  Canadian  Pacific  Railway  towards  Edmonton  by  the  1st 
of  December,  1890,  and  the  remainder  to  Edmonton  by  the  first  December,  1891  ;  also 
of  the  line  south  to  Lethbridge  or  to  a  point  on  the  international  boundary  by  the  1st 
of  December,  1892. 

Qu'Appelle,  liOng:  Tjake  and  Saskatchewan  Railroad  and  Steamboat  Company. 

(See  Nos.  185,  5  and  11.) 

By  the  Act  48-49  Vic,  ch.  60,  authority  was  giveji  for  the  grant  to  this  company 
ofraid  for  a  line  from  a  point  near  Regina  to  the  navigable  wateis  of  Long  Lake,  6,400 
acres  per  mile. 

On  the  13th  December,  1884,  an  Order  in  Council  was  passed  granting  to  this  com- 
pany the  above  subsidy. 

The  location  of  the  road  from  Regina  to  the  navigable  waters  of  Long  Lake,  a 
distance  of  about  23  miles,  was  approved  by  an  Order  in  Council  of  the  25th  of  Sep- 
tember, 1886. 

On  inspection  of  the  road,  made  in  May,  1886,  it  was  found  completed  and  in  run- 
ning order  for  a  distance  of  20*10  miles. 

By  the  Act  50-51  Vic,  ch.  23,  authoiity  was  given  for  the  grant  to  this  company 

ff  a  subsidy  of  6,400  acres  per  mile  for  an  extension  of  their  line  from  a  point  near  the 
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northern  terminus  of  the  completed  portion  of  the  line  near  Long  Lake  to  a  point  ne 
the  elbow  of  the  North  Saskatchewan  River,  with  branches  to  Prince  Albert  and  Batt 
ford,  about  325  miles. 

On  the  20tli  of  June,  1887,  an  Order  in  Council  was  passed  granting  this  subsid 
the  company  to  construct  and  have  running  the  tirst  50  miles  of  the  distance  by  the  20 
of  July,  1888,  the  portion  up  to  the  crossing  of  the  South  Saskatchewan  within  t 
following  year,  and  the  whole  road  by  the  25th  of  May,  1^891.  This  Order  was  su 
sequently  cancelled. 

By  the  special  Act,  52  Vic,  ch.  5  (1889),  authority  was  given  as  follows  : — - 

"  In  order  to  enable  the  Qu'Appelle,  Long  Lake  and  Saskatchewan  Railroad 
Steamboat  Company  to  complete  their  railway  from  Regina  to  some  point  on  the  Sou 
Saskatchewan  River,  at  or  near  Saskatoon,  and  thence  northward  to  Prince  Albert,  t 
Governor  in  Council  may  enter  into  a  contract  with  such  company  for  the  transport 
men,  supplies,  materials  and  mails,  for  twenty  years,  and  may  pay  for  such  servi 
during  the  said  term,  eighty  thousand  dollars  per*  annum,  in  manner  following,  that  is 
say  : — the  sum  of  tifty  thousand  dollars  to  be  paid  annually  on  the  construction  of 
railway  to  a  point  at  or  near  Saskatoon,  such  payment  to  be  computed  from  the  date 
the  completion  of  the  railway  to  such  point ;  and  the  remaining  thirty  thousand  dolla 
annually  on  the  extension  of  the  railway  to  Prince  Albert,  such  payment  to  be  compu' 
from  the  date  of  such  last  mentioned  completion.  :  Provided,  that  if  the  second  porti 
of  the  said  railway  is  not  built  and  operated  to  Prince  Albert  within  two  years  after  t 
completion  of  the  railway  to  the  South  Saskatchewan,  as  aforesaid,  the  payment  of  fifi 
thousand  dollars  shall  cease  until  the  whole  railway  is  finished  to  Prince  Albert." 

By  an  Order  in  Council  of  the  26th  of  June,  1889,  approval  was  given  to  a  draj 
of  an  agreement  with  the  company  in  respect  of  transport  service  on  completion 
the  road  to  Saskatoon.      This  agreement  was  signed  on  the   5th  of  August,  1889. 
it  the  company  were  bound  to  complete  the  road  to  a  point  on  the  River  Saskatchewi 
near  Saskatoon,  by  the  1st  of  November,  1890,  and  to  Prince  Albert  within  two  year 
afterwards. 

By  the   Act  53  Vic,  ch.   8  (1890),  there  w^as  confirmed  a  certain  agreement  mi 
on  the  7th  of  August,  1889,  between  this  company  and  the  Canadian  Pacific  RailwaJ 
Company,  for  the  possession,  control  and  operation  by  the  latter  company  of  the  railw^J 
from  Regina  to  Prince  Albert,  the  transfer  to  be  effective  up  to  the  6th  of  Februar) 
1896,  with  the  option  of  the  final  acquisition  of  the  road  at  that  date. 

The  road  has  been  completed  up  to  Prince  xVlbert,  the  total  distance  from  Regii 
being  247-91  miles. 

Under  an  Order  in  Council  dated  the  18th  of  December,  1890,  the  1st  of  July,  189( 
lias  Ijeen  fixed  as  the  date  for*  the  computation  of  the  transport  service  payment  for  thi 
distance  })etween  Regina  and  Saskatoon  ;  the  12th  of  October,  1890,  being  the  date  fixed 
for-  tln^  computation  of  payment  for  the  portion  from  Saskatoon  to.  Prince  Albert. 

Tlie  payin(ints  are  mad(5  by  the  Department  of  Finance.  , 
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K<m1   ll<*or   \'all<\v   Ituilway  and  <'oal  Conipany. 

(Sec,  Nos.    II   ;ui(l  20.) 

This  company  was  incorporated  by  tlu;  Act  52  Vic,  cli.  i)2,  for  tlie  construction 
a  railway  from  a  point  near  Cal<>^ary,  N.W.T.,  to  a  point  on  the  Ked  Deer  Kivei-, 
Township  .32,  Range  21,  west  of  the  4th  Principal  Meridian,  the  route  being  defined  ; 

[so  from  a  point  at  or  near  Cheadle  station,  on  tlie  Canadian  Pacific  Railway,  northei-ly 
a   point  of  junction  with  the  line  from  Calgary,  in  or  near  Township  2G,  Range  25, 

^est  of  the  4th  Principal  Meridian,  with  other  bran(;hes  indicated. 

On  the  28th  of  November,  1<S(S8,  an  Order  in  Council  authorized  the  grant,  subject 
to  approval  by  Parliament,  of  a  .subsidy  in  land  to  the  extent  of  6,400  acres  per  mile 
for  the  line  from  Cheadle  station  to  a  point  in  or  near  Township  29,  Range  23,  west  of 
the  4th  Meridian,  a  distance  of  about  55  miles.  This  was  confirmed  l)y  the  Land 
Subsidy  Act,  52  Vic,  ch.  4  (1889). 

By  the  Act  54-55  Vic,  ch.  9,  the  above  subsidy  was  cancelled,  and  in  lieu  thereof 
there  was  granted  a  subsidy,  not  exceeding  6,400  acres  per  mile,  for  the  company's  railway 
from  Calgary  to  a  point  in  or  near  Township  29,  Range  23,  west  of  the  4th  Meridian,  a 
(Hstance  of  about  55  miles. 

M'iniiipcg  and  Hnd^oii^s  Bay  RailAvay  and  steamship  Company. 

(See  No.  1,  and  special  Act  54-55  Vic,  ch.  81.) 

By  47  Vic,  cap.  25,  clause  7  (1884),  authority  was  given  for  the  grant  of  aid  for  a 
line  from  some  point  on  the  Canadian  Pacific  Railway  to  Hudson's  Bay,  viz.,  for  each 
mile  in  Manitoba  6,400  acres,  and  in  the  North- West  Territories  12,800  acres. 

In  the  year  1880,  by  Act  43  Vic,  ch.  59,  there  was  incorporated  the  "Winnipeg 
and  Hudson's  Bay  Railway  and  Steamship  Company,"  with  powers  for  the  construc- 
tion of  a  line  from  Winnipeg  to  or  near  Port  Nelson,  Hudson's  Bay. 

In  1884  this  Act  was  amended  (by  chaptei-  70),  and  the  company  were  authorized 
to  commence  their  line  either  from  Winnipeg  or  from  some  point  between  Selkirk 
and  Portage  la  Prairie,  extending  to  Port  Nelson  and  Churchill,  or  some  other 
point  on  Hudson's  Bay  ;  also  to  construct  a  branch  from  any  point  on  their  main 
line  to  the  Canadian  Pacific  Railway,  west  of  Lake  W^innipegoosis,  construction  to  be 
carried  on  at  the  rate  of  at  least  50  miles  a  year. 

By  the  same  Act,  a  previous  Act  authorizing  the  amalgamation  of  this  company 
with  the  Nelson  Valley  Railway  and  Transportation  Company  was  repealed,  and 
authorization  was  giving  for  the  winding  up  of  the  company  last  named  and  the  transfer 
to  the  Winnipeg  and  Hudson's  Bay  Company  of  all  its  property  and  interests. 

By  an  Act  passed  in  1886  (49  Vic,  ch.  73)  the  date  for  completion  was  fixed  as 
the  2nd  of  June,  1890. 

By  an  Order  in  Council  of  the  11th  of  May,  1885,  all  previous  Orders  in  this 
connection  were  cancelled,  and  there  was  granted  to  the  Winnipeg  and  Hudson's  Bay 
Railway  and  Steamship  Company  a  subsidy  in  land,  as  follows  : — 
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Acres. 
Division  A. — From  the  Canadian  Pacific  Railway  to  the  northern 

boundary  of  Manitoba — estimated  distance,  225  miles 1,440,000 

Division  B. — From  the  boundary  to  the  terminus  near  the  mouth  of 

the  JN^elson  River,  Hudson's  Bay — estimated  distance,  425  miles.  5,440,000 
Division  C. — The  Branch,  from  a  point  on  the  main  line,  near  the 
northern  extremity  of  Lake  Winnipeg,  to  intersection  with  the 
Manitoba  and  ISTorth-Western  Railway — estimated  distance  not 
to  exceed  250  miles  (grant  to  be  subject  to  approval  by  Parlia- 
ment)   1^00,000 

The  time  for  completion  was  fixed  by  this  Order  as  50  miles  on  division  A  or  B  bj 
the  19th  of  April,  1887,  and  50  miles  a  year  thereafter  until  completion  of  main  line  ;  but 
if  the  main  line  was  not  completed  by  the  11th  of  May,  1890,  they  were  to  forfeit  theii 
right  to  a  grant  for  their  branch  line,  which  must  itself  be  completed  by  the  lltli  MayJ 
1893. 

In  April,  1888,  the  Chief  Engineer  of  Government  Railways  reported,  showing  thati 
40  miles  of  road  were  completed,  with  the  exception  of  certain  station  buildings,  tfcc. 

By  an  Order  in  Council  dated  the  16th  of  September,  1891,  the  dates  for  the  comple-l 
tion  of  the  company's  road  have  been  extended  as  follows  : — 

From  the  end  of  the  40  miles  already  built  to  a  point  on  the  south  shore  of  the  I 
River  Saskatchewan,  near  the  western  end  of  Cedar  Lake,  or  between  Cedar  Lake  and 
Grand  Rapids,  a  distance  of  about  250  miles,  by  the  21st  of  June,  1894  (the  liniit  allowed 
by  their  charter  as  amended  by  53  Vic,  ch.  80).  This  Order  in  Council  approved  of 
the  draft  of  a  definite  agreement  to  be  made  with  the  company  for  the  work,  and  this 
agreement  was  duly  signed  on  the  18th  of  September,  1891. 

By  the  special  Act  54-55  Vic,  ch.  81,  the  entiy  into  a  contract  with  this  company 
was  authorized  for  the  conveyance  of  men,  supplies,  materials  and  mails  over  the  portion 
of  this  line  between  Winnipeg  and  the  River  Saskatchewan,  for  an  annual  payment  of 
$80,000  a  year  for  20  years,  under  authority  of  an  Order  in  Council  dated  the  16th  of 
September,  1891.  An  agreement  was  made  with  the  company  accordingly  on  the  18th 
of  September,  1891. 

H'^ood  Mountain  and  i^u'Appelle  Railway  Company. 

(See  No.  8.) 

By  the  Act  49  Vic,  ch.  11  (1886),  the  grant  of  aid  was  authorized  for  a  railway 
from  a  point  in  Township  4,  Range  30,  west  of  the  2nd  Meridian,  passing  through  Fort 
Qu'Appelle,  to  the  Manitoba  and  North- Western  Railway,  about  240  miles,  6,400  acres 
per  mile. 

A  grant  was  made  to  the  company  by  Order  in  Council  of  the  24th  May,  1886,  for 
the  portion  between  Fort  Qu'Appelle  and  the  Canadian  Pacific  Railway,  to  be  completed 
by  the  1st  November,  1887,  and  50  miles  a  year  thereafter. 

This  Ordei-  was  amended  by  an  Order  of  the  7th  of  July,  18(S7,  the  company  being 
allow(;d  oik^  year  from  the  1st  of  January,  1887,  foi-  the  completion  of  the  first  50-mile 
s(H;tion  (aftci-  completion  by  the  1st  of  November,  1887,  of  the  porti(m  lietween  the 
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■?.  !  Canadijui  Pacific  liailway  and  Vovt  Qu'Ai)j)('llc),  the  i-atc  of  coiistiuctiou  to  Ix-  oO  miles 
!  i  each  ywir,  subsc(|U(Mitly,  until  coin))h^tioii  «>f  tlic  road. 

I  By  a  fui-tlier  amending  Order  in  Council  of  the  22nd  of  Novend>er,  1H87,  the  com- 

'  pany  were  gi'anted,an  extension  of  time  for  the  completion  of  the  poi-tion  between  Foit 

(^^u'Appelle  and   the   Canadian  Pacific   Railway,  namely,  up  to  the  ."Ust  of  .July,  18HH  : 

100  miles  of  the  road  to  be  completed  and  in  operation  by  the  ^Ust    of    l)ec(Mnb(M-,  1888, 

;is  recjuired  by  the  pi'eceding  Order. 

By  the  special  Act  52  Vic,  ch.  6G  (1889),  the  sc^ction  of  a  pievious  Act  giving  this 
company  power  to  construct  a  railway  on  the  route  above  indicated  was  rei)ealed,  and 
they  were  empowei-ed  to  construct  a  line  from  a  point  on  the  international  boundary 
line,  at  or  near  Range  16,  west  of  the  2nd  Principal  Meridian,  in  a  northerly  direction 
by  Qu'Appelle  station  to  Fort  Qu'Appelle,  thence  in  a  north-easterly  direction  to  a 
point  at  or  near  the  north-west  corner  of  Lake  Winnipegoosis  ;  the  portion  })etween  the 
point  of  intersection  with  the  Canadian  Pacific  Railway  and  Fort  Qu'Appelle  to  be 
completed  by  the  1st  August,  1890,  and  the  whole  road  by  the  16th  of  April,  1896. 

By  the  Land  Sul)sidy  Act  of  1889,  52  Vic,  ch.  4,  the  subsidy  provided  by  the  Act 
49  Vic,  ch.  11,  was  made  available  for  this  new  line. 

By  the  Act  53  Vic,  ch.  83  (1890),  the  statutory  time  for  the  construction  of  the 
portion  of  this  railway  between  the  Canadian  Pacific  Railway  and  Fort  Qu'Appelle  was 
extended  to  the  1st  of  August,  1892 — ^the  balance  of  the  road  to  be  completed  at  the 
rate  of  50  miles  a  year  thereafter. 


THE  RAILWAY  COMMITTEE  OF  THE  PRIVY  COUNCIL. 

The    Minister  of   Railways  being    Chairman    of    the   Railway  Committee    of  the 

I  Lonourable  the  Privy  Council,  on  which  certain  extensive  duties  are  imposed  by  the 

I  Railway  Act  of  1888,  it  seems  proper  that  a  brief  record  should  here  be  made  of  the 

•<f"\  eral  cases  heard  before  this  committee  during  the  year,  and  the  decisions  arrived  at. 

The  following  cases  have  been  before  the  Railway  Committee  of  the  Privy  Council, 
tVoui  January  to  December,  1891  : — 

Expropriation  of  additional  land  for  station  purposes  on  the  city  front,  Toi-onto, 
'•y  the  Ontario  and  Quebec  Railway  Company. — Pending. 

Protection  at  a  crossing  of  a  highway  in   the   township  of   Sandwich  West  by  the 
I  Canada  Southern  Railway. — -Protection  ordered. 

Location  of  Brantford,  Waterloo  and  Lake  Erie  Railway  along  Kerr  and  York  streets, 
III  the  city  of  Brantford. — Approved. 

Crossings  at  rail  level  by  the  Don  branch  of  the  Ontario  and  Quebec  Railway 
of  certain  streets  in  the  city  of  Toronto. — Consideration  postponed  at  the  request 
of  the  parties. 

Protection  of  streets  in  the  city  of  Sherbrooke  crossed  by  the  Grand  Trunk  and 
Canadian  Pacific  Railways. — Protection  ordered  at  King  and  Belvidere  streets,  subject  to 
the  approval  of  His  Excellency  in  Council. 
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Crossing  at  rail  level  by  the  Drummoncl  County  Railway  of  the  Great  Easteri 
Railway  near  the  town  of  Nicole t. — Pending. 

Overhead  instead  of  level  crossing  by  a  street  in  the  village  of  Magog,  of  the 
Atlantic  and  Xorth-West  Railway. — Overhead  crossing  ordered. 

Subway -under  Grand  Trunk  and  Canadian  Pacific  Railways  on  Keele  street  north|i 
town  of  Toronto  Junction. — Authorized. 

Protection  at  Weston  road  and  St.  Clair  avenue  crossings  of  the  Grand  Trunk 
and  Canadian  Pacific  Railways  in  town  of  Toronto  Junction. — JSTo  order  issued. 

Opening  of  a  crossing  of  the  Grand  Trunk  Railway  at  Ingersoll  on  Wonham 
street. — Pending. 

Protection  at  street  crossings  of  the  St.  John  Bridge  and  Railway  Extension 
Company's  line  of  railway  at  St.  John,  N.B.— Protection  by  means  of  a  flag-man  ordered 
at  the  Portland  street  crossing. 

Crossing  by  the  Toronto  Belt  Line  Railway  of  the  Canadian  Pacific  Railway  in  the 
city  of  Toronto  near  the  Don. — Authority  given  for  the  issue  of  an  Order  approving,  on 
certain  details  with  respect  to  the  plans  being  attended  to  by  the  Toronto  Belt  Lum 
Company. 

Protection  at  crossings  by  certain  streets  in  the  city  of  Toronto  of  the  Granc 
Trunk  and  Canadian  Pacific  Railways  ;  and  the  extension  of  Royce  avenue  across  the 
Grand  Trunk  Railway. — Pending. 

Crossing  at  rail  level  by  the  Drummond  County  Railway  of  the  South  Eastei 
Railway  at  Drummond ville. — Pending. 

Branch  railway  from  the  Blackwall  station  of  the  G  rand  Trunk  Railway  to  conned 
with  the  St.  Clair  tunnel. — Approved. 

Change  in  location  of  the  Grand  Trunk  Railway  between  Brighton  and  Colborne. — 
Authorized. 


Bridge  carrying  continuation  of  King  and  Queen  streets  across  the  Canadian  Pacific, 
Toronto  Belt  Line  and  Don  River,  Toronto.  Application  from  the  city  for  approval  of. — 
Pending. 

Change  of  location  of  the  Salisbury  and  Harvey  Railway  at  Say  res  quarry.— 
Authorized. 

Crossing  at  rail  level  by  the  Atlantic  and  North-West  and  Lake  Champlain  and  St, 
Lawrence  Junction  Railways  of  the  Montreal,  Portland  and  Boston  Railway  near  the 
Farnham  station. — Authorized. 

Lf)cation  of  the  Montreal  and  Western  Railway  along  certain  public  highways  in 
the  parishes  of  St.  Sauveur,  Ste.  Adele  and  Ste.  Agathe,  in  the  county  of  Terrebonne, 
Que.,  and  the  diversion  of  the  public  highway  at  certain  points. — Authorized. 

Pi-otection  at  street  crossings  of  the  Canadian  Pacific  Railway  in  the  city  of  Van' 
couver.-— Ordered  to  stand. 

Complaint  that  an  overhead  crossing  by  the  Atlantic  and  North- West  Railway,  of 
(Jalt  street,  in  the  city  of  Sherbrooke,   was  not  properly  constructed,  so  as  to  meet  the 
requirements  of  street  traffic. — Change  ordered. 
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t  Dispute  between  the  city  of  Sherbrooke  and  the  Canadian  Pacific  Ilailway  Compaiiy 
Bspect  to  the  consti'uction  of  a  bridge  carrying  the  Waterloo  and  Magog  liailway 
•  Gait  street,  in  the  city  of  Sherbrooke.  —Discharged. 

Crossing  at  rail  level  by  the  Eastern  Development  Company's   railway  of  the  Cajje 

lireton  Railway.      Application  for  reconsideration  of  refusal  to  allow  a  cr;ossing  at  grade, 

,    and  for  a  crossing   to   be  allowed   at   a  different  point   from   that  at   first  proposed. — 

I   Referred  to  the  Government  chief  engineer  for  decision  after  examination  of  new  plans. 

Plan  and  site  of  bi-idge  of  Quebec  and  Lake  St.  John  Railway  across  the  Metalie- 
chouan  River. — Approved. 

Crossing  at  rail  level  by  the  Port  Arthur  and  Neebing  Electric  Street  Railway  of 
the  Port  Arthur,  Duluth  and  Western  Railway,  on  the  Fort  William  road.^ — Author 
ized. 

Branch  line  of  the  Grand  Trunk  Railway,  in  the  township  of  Ascot,  county  of 
Sherbrooke,  to  connect  that  road  with  the  Eustis  mines  ;  and  level  crossing  of  the 
Massawippi  Valley  Railway  by  the  said  branch. — Approved. 

Location  of  Grand  Junction  Railway  along  Sackville  street,  in  the  town  of  Guelph. — 
Authorized. 

Crossings  at  rail  level  by  the  Ottawa  Electric  Street  Railway  of  the  Canada 
Atlantic  Railway,  on  Bank  and  Broad  streets,  in  the  city  of  Ottawa. — Approved. 

Public  road  crossing  of  the  Grand  Trunk  Railway  near  the  village  of  Brompton 
Falls. — Authorized. 

Crossing  at  rail  level  by  the  St.  Lawrence  and  Adirondack  Railway  of  the  Gi'and 
Trunk  Railway  at  Huntingdon. — Approved. 

Application  from  the  Port  Arthur,  Duluth  and  Western  Railway  Company  for  a 
change  in  the  order  of  the  Committee  of  the  8th  May,  1891,  so  as  to  provide  for  gates 
to  be  placed  at  the  point  of  crossing  of  that  railway  by  the  Port  Arthur  and  Neebing 
Electric  Street  Railway,  or  otherwise  for  the  removal  of  the  crossing  to  another  place. — 
Not  granted. 

Substitution  of  a  swing  for  a  fixed  bridge  carrying  the  Grand  Trunk  (Midland) 
Railway  across  the  Fenelon  River,  connecting  Cameron  and  Sturgeon  Lakes,  in  the 
Province  of  Ontario. — Swing  bridge  ordered  to  be  provided  on  or  before  the  1st  April, 
1892. 

The  Grand  Trunk  Railway  Company  have  since  made  a  suggestion  that,  instead  of 
building  another  bridge  with  a  swing  at  this  point,  it  might  be  preferable  to  deviate 
their  road,  crossing  the  river  at  another  place  where  a  swing  would  not  be  required,  and 
the  matter,  in  the  meantime,  is  being  dealt  with  by  the  Department  of  Railways  and 
Canals. 

Crossing  at  rail  level  by  the  Ottawa  Electric  Street  Railway  of  the  Canadian  Pacific 
Railway  near  St.  Patrick's  street  bridge,  in  the  city  of  Ottawa. — Approved. 

Change  of  location  of  the  Quebec  Central  Railway  at  its  junction  with  the  Tring 
and  Megantic  branch. — Approved. 
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Crossing  at  rail  level  by  the  Drummond  County  Railway  of  the  South  Eastern 
Railway  at  Drummondville. — Approved. 

Protection  at  crossing  at  rail  level  by  the  Canada  Southern  Railway  of  the  London 
and  Port  Stanley  Branch  of  the  Grand  Trunk  Railway  at  St.  Thomas. — Interlocking 
switch  and  signalling  apparatus,  with  derails,  ordered  to  be  provided. 


I 


Crossing  at  rail  level  by  the  Vancouver  Electric  Street  Railway  of  the  Canadian  s 
Pacific  Railway  on  Granville  street,  Vancouver. — Approved.  j_, 

Protection  at  certain  street  crossings  of  the  Grand  Trunk  Railway  in  St.  Henri,  a 
subui-b  of  Montreal. — Under  consideration. 

Crossing  at  rail  level  by  the  Toronto  Belt  Line  Railway  of  the  Canadian  Pacific 
Railway  at  the  Lambton  station. — Approved. 

Application  from  the  Ontario  Express  and  Transportation  Company,  Limited, 
having  for  its  object  the  obtaining  of  certain  express  facilities  on  the  Grand  Trunk 
Railway  system. — Not  granted. 

Culvert  under  Central  Vermont  Railway  and  ditch  through  lands  of  same — As 
to  whether  the  railway  company,  or  the  municij^ality  of  the  county  of  Iberville, 
shall  bear  the  cost  of  enlargement. — Stands  for  decision. 

Protection  at  crossing  by  the  Ottawa  Electric  Street  Railway  of  the  Canada 
Atlantic  Railway  on  Broad  street,  in  the  city  of  Ottawa.— Semaphore  ordered. 


RAILWAY  LEGISLATION  OF  THE  SESSION  OF  PARLIAMENT 

54-55  Victoria,  189L 
Chap. 

(S   An  Act  to  authorize  the  granting  of  subsidies  in  aid  of  the  construction  of  lines  of 

railway  therein  mentioned. 
9  An  Act  further  to  amend  the  Act  fifty -second  Victoria,  chapter  four,  intituled  "  An 
Act  to  authorize  the  granting  of  subsidies  inland  to  certain  rail  way  companies." 

1 0  An  Act  to  authorize  the  granting  of  subsidies  in  land  to  certain  railway  companies. 
77   Alberta  Railway  and  Coal  Company,  Act  to  amend  the  Acts  relating  to  the. 

61    Atikokan  Iron  Range  Railway  Company,  an  Act  to  incorporate  the. 
1)7   Bale  des  Chaleurs  Railway  Company,  an  Act  respecting  the. 

(^5    Bei'lin  and  Canadian  Pacific  Junction  Railway  Company,  an  Act  respecting  the. 
C4   Brighton,  Wai-k worth  and  Norwood  Railway  Company,  an  Act  to  incorporate  the. 
59   Bufialo  Lake  and   Battleford  Railway,   Coal  and  Iron  Company,  an  Act  to  incor- 
porate the. 
57    I  >ui  rard  J  nlet  and  Westminster  Valley  Railway  Company,  an  Act  to  incorporate  the. 

70  (Janadiaii  Pacific  Railway  Company,  an  Act  respecting  the. 

71  Canadian  Pacific  Railway  Act,  1889,  an  Act  further  to  amend  the. 

1 1  Canadian  Pacific  Railway,  an  Act  respecting  the  north  shore  section  of  the. 

15  Carleton,  City  of  Saint  John,  Branch  Railway,  an  Act  to  authorize  the  sale  of  the. 
89  Centi-al  Counties  Railway  Company,  an  Act  respecting  the. 
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62  Chatsworth,   (Jcoi'i^nan    liay   and    Lake   Hiii<»n    Kailway  CVniipany,  an  Act,  to  incor- 

porate tlie. 
12  Chignecto  Marine  Transport  Railway  Company  (Limited),  an   Act  to   amenti  tlx; 

Acts  respecting  the  granting  of  a  subsidy  to  the. 
!»0  Cobourg,   Northumberland  and   Pacific  Railway  Conipany,   an   Act  to   revive  and 

amend  the  Act  to  incorporate  the. 
^4  Collingwood  and  Bay  of  Quinte  Railway  Company,   an  Act  to  amend  the  Act  to 

incorporate  the. 
!»S  (xreat  Eastern  Railway  Company,  an  Act  further  to  amend    an    Act   to  incorporate 

the. 

50  Great  North  West  Central  Railway  Company,  an  Act  to  correct  a   clerical  eri-oi-  in 

the  Act  fifty-third  Victoria,  chapter  eighty-one,  intituled  "  An  Act  respecting 
the." 
t)9  Grand  Trunk  Railway  Company  of  Canada,  an  Act  respecting  the. 

73  Guelph  Junction  Railway  Company  and  the   Canadian   Pacific    Railway   Company, 

an  Act  to  confirm  a  lease  made  between  the,  and  for  other  purposes. 

')0  Intercolonial  Railway,  an  Act  respecting  the. 

t')6  Kingston  and  Pontiac  Railway  Company,  an  Act  to  incorporate  the. 

It")  Kingston,  Smith's  Falls  and  Ottawa  Railway  Company,  an  Act  respecting  the. 

SS  Lake  Erie,  Essex  and  Detroit  River  Railway  Company,  an  Act  respecting  the,  and 
to  change   the   name   thereof  to    "  The   Lake   Erie   and  Detroit  River  Rail- 
way Company." 
'  t  Lake  Temiscamingue  Colonization  Railway  Company,  an  Act  respecting  the. 

'•0  Manitoba  and  Assiniboia  Grand  Junction  Railway  Company,  an  Act  to  incorpo_ 
rate  the.  ■ 

79  Medicine  Hat  Railway  and  Coal  Company,  an  Act  to  revive  and  amend  the  Act 
respecting  the. 

(i9  Montreal  and  Atlantic  Railway  Company,  an  Act  to  incorporate  the,  and  for  othei* 
purposes. 

*.)()  Montreal  and  Ottawa  Railway  Company,  an  Act  respecting  the. 

99  New  Brunswick  Railway  Company,  an  Act  to  amend  the  Act  respecting  the. 

74  New  Brunswick  Railway  Company  and  the  Canadian  Pacific  Railway  Company,  an 

Act  to  confirm  an  Indenture  between  the. 

■2  Ontario  and  Rainy  River  Railway  Company,  an  Act  respecting  the. 

'.*1  Oshawa  Railway  and  Navigation  Company,  an  Act  to  revive  and  amend  the  Act 
to  incorporate  the,  and  to  change  the  name  thereof  to  "  The  Oshawa  Railway 
Company." 

93  Ottawa  and  Parry  Sound  Railway  Company,  and  the  Ottawa  Arnprior  and  Ren- 
frew Railway  Company,  an  Act  amalgamating  the,  under  the  name  of  ''  The 
Ottawa,  Arnprior  and  Parry  Sound  Railway  Company." 

63  Peterborough,  Sudbury  and  Sault   Ste.  Marie    Railway    Company,  an  Act  to  incor- 

porate the. 

51  "  Railway  Act,"  an  Act  to  amend  the. 

76  Red  Deer  Valley  Railway  and  Coal   Company,  an   Act  to   revive   and  amend  the 

Act  to  incorporate  the. 
102  River  St.  Clair  Railway  Bridge  and  Tunnel  Company,  an  Act  respecting  the. 
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58   Rocky  Mountain  Railway  and  Coal  Company,  an  Act  to  incorporate  the. 

100  Salisbury  and  Harvey  Railway  Company,  an  Act  respecting  the. 

78  Saskatchewan  Railway  and  Mining  Company,  an  Act  respecting  the.  t 

92  South  Ontario  Pacific  Railway,  an  Act  respecting  the. 

83  South  Western  Railway  Company,  an  Act  respecting  the. 

87   St.  Catherines  and  Niagara  Central  Railway  Company,  an  Act  respecting  the. 

72  ShuswajD  and  Okanagon  Railway  Company  and  the  Canadian  Pacific  Railway  Com- 

j)any,  an  Act  to  confirm  an  agreement  between  the,  and  to  grant  further  powers 

to  the  Shuswap  and  Okanagon  Railway  Company. 
86  Toronto,  Hamilton  and  Buffalo  Railway  Company,  an  Act  respecting  the. 
75  Victoria,  Saanich  and  New  Westminster  Railway  Company,  an  Act  respecting  the. 

101  Victoria  and   North   American   Railway   Company,  an  Act  to  enable  the,  to  run  a 

ferry  between    Becher  Bay,  in  British  Columbia,  and  a  point   on  the  Straits  of 
Fuca  within  the  United  States  of  America.  t* 

81   Winnij^eg  and  Hudson's  Bay  Railway  Company,  an  Act  respecting  the. 


CANALS. 

The  canal  systems  of  the  Dominion,  under  Government  control,  in  connection  with 
lakes  and  navigable  rivers,  are  as  follows  : —  ^|| 

1.  The  River  St.  Lawrence  and  lakes. 

2.  The  Richelieu  navigation,  from  the  St.  Lawrence  to  L^ake  Champlain. 
The  River  Ottawa. 


The  Rideau  navigation. 
The  Trent  navigation. 


from  Ottawa  to  Kingston. 


St.  Peter's  Canal,  Bras  d'Or  Lake,  Nova  Scotia. 

The  collection  of  the  revenue  derivable  from  the  canals  of  the  Dominion,  formerly 
in  the  hands  of  the  Department  of  Inland  Revenue,  was  assumed  by  this  Department, 
under  an  Order  in  Council  of  the  4th  of  June,  1889,  as  authorized  by  the  Act  52 
Victoria,  chaj)ter  19.  Details  relating  to  this  branch  will  be  found  in  the  appendix. 
(App.  20,  p.  209.) 

The  following  statement  shows  the  amount  accrued  on  each  canal  for  canal  revenue 
proper  and  hydraulic  rents,  &c.,  during  the  fiscal  year  ended  the  30th  of  June,  1891. 


Name  of  Canal. 

Toll.s. 

Wharfage 

and 
Storage. 

Fines 

and 

Damages. 

Other 
Receii)ts. 

Hydraulic 
Rents,    &c. 

Total. 

Welland 

$    cis. 

187,331  50 

02,272  77 

20,180  24 

47,140  75 

5,954  99 

G81  11 

1,528  85 

G72  86 

^    cts. 

$    cts 

1,153  38 

417  05 

6  75 

$    cts. 

101  59 
12,552  45 



8  00 

179  78 

50  00 

177  91 

$    cts. 

3,766  72 

24,970  98 

70  00 

25  00 

731  15 

236  00 

^    cts. 
192,353  25 

St.  Lawrence 

C)ianiy)ly 

Ottawa 

4,677  21 

104,890  46 
20,256  99 
47,173  75 

IMdeau 

12  20 

6  00 

6,884  12 

Trent  valley 

967  11 

St.  Peter'« 

1,706  76 

Murray    

38  16 

711  02 

325,763  13 

4,689  41 

1,621  34 

13,069  73 

29,799  85 

374,943  461 
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RIVER  ST.  LAWRENCE  AND  LAKES. 

The  River  St.  Lawrence,  with  the  system  of  canals  estal)lished  on  its  cours(;  above 

\|()!itival,  and  the  Lakes  Ontario,  Erie,  St.  Clair,  Huron  and  Superior,  witli  connectin;^ 

mills,  affords  a  course  of  water  connnunication  extending  from  tlie  Straits  of  Belle  Isle 

Port  Arthur,  at  the  head  of  Lake  Superior,  a  distance  of  2,260  statute  miles.     Tlie 

tance  to  Duluth  is  2,384  miles.      (A  table  giving  the   intermediate  distances  will    be 

iiiid  in  Appendix  No.  12,  p.  143.) 

The  difference  in   level   between  the  point   on   the  St.   Lawrence   near   to   Three 
li\ers,  where  tidal  influence  ceases,  and  Lake  Superior,  is  about  600  feet. 

The  Dominion  canals,  constructed  between  Montreal  and  Lake  Erie,  aie  the  Lachine, 
)eauharnois,  Cornwall,  Farran's  Point,  Rapide  Plat,  Galops  and  Welland.      Their  aggre- 
;  ite  length  is  70^  miles  ;  total  lockage  (or  height  directly  overcome  by  locks)  is  533^ 
.  t  ;  number  of  locks,  53. 

Communication  between  Lakes  Huron  and  Superior  is  obtained   by  n leans  of  the 
-^ault  Ste.  Marie  Canal,  situated  on  the  United  States  side  of  the  river. 

This  canal  is  a  little  over  a  mile  in  length,  with  a  bottom   width  of  100  feet,  and 
-  one  lock,  the  dimensions   being: — length   515  feet,  width  80  feet,  gate  openings 
'  feet  wide,  with   16  feet  of  water  on  the   sills,  and  a  lift  of  about    18   feet.      By  it 
here  is  afforded  a  16  feet  navigation  between  the  two  lakes.* 

*  From  the  report  of  the  Chief  of  Engineers,  U.  S.  army,  dated  the  23rd  of  September,  1891,  for  the 

;il  year  ended  the  30th  June,  1891,  it  appears  that  the  construction  of  the  proposed  new  and  larger  lock 

ui  progress,  taking  the  site  occupied  by  the  two  old  locks  built  in  18.55,  the  canal  itself  being  deei)- 

1  to  correspond,  so  as  to  give  a  navigable  depth  of  20  feet.     The  dimensions  of  the  new  k)ck  will  be — 

4th  800  feet  between  gates,  width  100  feet  throughout,  with  21  feet  of  water  on  the  sills,  with  a  single 

,  approximating  18  feet.     The  estimated  cost  of  this  new  lock  and  work  of  canal  deepening  is  set  down 

>^4,738,865.     For  this  work  an  appropriation  of  $250,000  was  made  by  Congress  in  Augiist,  1886.     The 

il  expenditure  up  to  the  30th  of  June,  1891,  was  $587,676.74.     On  the  1st  of  July,  1891,  there  was  an 

II.  upended  balance  of  appropriations  amounting  to  $2,187,335.44.     For  the  fiscal  year  ending  on  the  30th 

•  I  une,  1893,  an  additional  sum  of  $2,000,000  can,  it  is  stated,  be  profitably  expended,  in  view  of  the  importance 

if  completing  the  work  at  the  earliest  i^ossible  date,  the  enormous  traffic  being  now  dependent  on  a  single 

lock. 

From  the  same  report  and  its  appendices  it  appears  that  during  the  fiscal  year  ended  the  30th  of  June, 

'  ^'H,  the  canal  now  in  operation  was  closed  on  the  3rd  December,  1890,  and  opened  on  the  27th  April,  1891, 

iiig  open  for  221  days;  that  9,541  vessels,  etc.,  passed  through,  carrying  8,338,981  tons  of  freight  and 

.2'2(i  passengers,  the  number  of  lockages  being  4,614.     The  cost  of  operation  and  care  of  the  canal  during 

fiscal  year  1890-91  was  $45,417 .  66,  which  includes  in  repairs  $13,046 .  29. 

A  special  report  deals  with  the  operation  of  the  canal  during  the  season  of  navigation  of  the  calendar 

ir  1890.     From  this   it  appears  that  during  that  season  the  canal  was  open  for  228  days,  that  10,557 

—els  passed  through  in  4,970  lockages,  carrying  9,041,213  tons  of  freight  and  24,856  passengers,  the  total 

ue  of  the  freight  being  $102,214,948.70. 

The  total  number  of  registered  craft  using  the  canal  during  the  season  was  598,  of  which  369  were  steain 

1  229  sailing  vessels.     The  largest  single  cargo  carried  by  a  steamer  was  2,946  tons,  and  the  largest  by 

iv  vessel  was  3,021  tons,  carried  by  a  barge.  There  were  90  steamers  carrying  2,000  tons  and  upwai'ds,  and 

-L  sail  vessels  carrjdng  2,000  tons  and  upwards. 

The  total  amount  of  freight  paid  was  $9,472,214.90  ;  the  total  mile-tons  (the  number  of  miles  run  multi- 
plied by  the  freight  tonnage)  was  7,207,299,415  ;  the  cost  per  mile  per  ton  was  1  "3  mills.  The  average  dis- 
tance freight  was  carried  was  797 '2  miles.  The  principal  items  of  freight  were  as  follows  : — Wheat,  16,217,- 
370  bushels  ;  corn,  1,870,406  bushels  ;  flour,  3,239,104  barrels  ;  coal,  2,176,925  tons  ;  iron  ore,  4,774,768  tons 
(the  ton  is  the  net  ton  of  2,000  lbs. )  The  report  states  that  the  avei-age  cost  of  transportation  i>er  ton  per  mile, 
including  terminal  charges,  was,  for  the  year  1890,  13  mills,  as  against  15  mills  in  the  years  1889  and 
1>^88,  and  as  against  2 '  3  mills  in  the  year  1887. 

Com])ared  with  the  previous  season  of  1889,  there  was  an  increase  in  all  classes  of  freight  except  wheat, 
ruin  other  than  wheat,  pig  iron,  and  silver  ore  and  bullion,  in  which  items  there  was  a  slight  decrease. 
The  total  valuation  of  all  the  vessels  using  the  canal  in  the  season  of  1890  is  set  down  at  $29,635,-500, 
linst  a  total  valuation  in  1887  of  $19,773,950.  , 

This  canal  is  free  of  toll. 

In  connection  with  the  enlargement  of  this  canal  there  has  been  undertaken,  and  is  in  progress,  the  work 
improving  the  southern  channel  of  the  river  below  the  falls,  known  as  the  Hay  Lake  channel  in  Amer- 
ican waters.     Tt  is  proposed  to  make  a  channel  of  300  feet  wide  and  of  a  navigable  deptli  of  20  feet.     The 
unproved  route  will  leave  the  present  navigable  channel  of  tlie  river  at  a  i)oint.  Sugar  Island  rapids,  about  2^ 
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Steps  have  been  taken  by  the  Dominion  Government  for  the  construction  of  a  loc: 
and  canal  on  the  Canadian  side,  a  general  description  of  which  will  be  found  further  oi 
in  the  present  report,  page  88. 

The  following  is  a  brief  summary  of  the  chief  points  in  connection  with  the  schem 
of  canal  enlargement  on  the  through  line  of  navigation  between  tide  water  and  Lak( 
Superior  now  being  carried  on. 

The  general  enlargement  scheme  comprises  locks  of  the  following  dimensions  :— 
Length,  270  feet  between  the  gates;  width,  45  feet;  with  a  navigable  depth  of  14  feet  o 
water  over  the  sills. 


Lachine  Canal. — On  the  Lachine  Canal  the  foundations  of  the  permanent  struc 
tures  were  put  down  to  the  full  depth  for  vessels  drawing  14  feet,  but  about  6 J  miles  o 
the  canal  itself  has  yet  to  be  lowered  2  feet  to  obtain  this  depth.  The  bottom  is  chieflj 
rock. 

Lake  St.  Louis. — For  about  four  miles  above  the  head  of  the  Lachine  Canal,  Lak« 
St.  Louis  is  obstructed  by  numerous  shoals,  consisting  principally  of  hard  material,  th< 
removal  of  which  is  necessary  to  form  a  channel  suitable  to  the  enlarged  14  feet  navi 
gation. 

Soulanges  Canal. — Between  Lakes  St.  Louis  and  St.  Francis  there  is  a  rise  o 
about  83  feet  in  the  river,  which  is  at  present  surmounted  by  the  Beauharnois  Canal,  or 
the  south  shore  of  the  St.  Lawrence.  The  enlarged  scale  canal  (the  Soulanges)  will  b 
built  on  the  north  shore  of  the  river. 

Lake  St.  Francis. — In  Lake  St.  Francis  the  obstructions  to  a  14  feet  navigation  an 
of  minor  importance,  and  are  found  chiefly  near  its  upper  or  western  end,  where  then 
are  some  shoals  to  be  removed. 

Cornwall  Canal. — -The  works  of  the  Cornwall  Canal  are  all  under  contract.  The 
two  lower  locks,  l^c,  were  completed  in  1882.  The  four  other  locks,  weirs,  ikc,  are  now 
nearly  finished.  The  canal  for  about  half  its  length  has  been  excavated  to  the  requisite 
depth. 

Far  ran  s  Point  Canal. — Nothing  has  been  done  towards  the  enlargement  of  the 
canal  at  Farran's  Point,  but  the  necessary  surveys  have   been  completed. 

Rapide  Plat   Canal. — At   the  Rapide  Plat  the  guard  lock  is  finished   and  in  use 
the  works  remaining  to  be  done  to  complete  the  enlargement  have    been  recently  placed 
under  contract. 

Between  the  Cornwall  Canal  and  the  Galops  Canal  the  river  reaches  require  to 
be  deepened  or  improved  at  certain  points. 

(lalops  Canal. — The  Galops  Canal  is  7|  miles  in  length  ;  it  is  composed  of  two, 
originally  separate,  canals,  the  Iroquois  3  miles  long,  and  the  Galops  ^\  miles  long, 
which  were  afterwards  united,  it  being  found  that  there  was  not  a  sufficient  depth 
of  water  in  the  Iroquois  Canal  without  the  supply  from  the  head  water  so  afforded. 


irjilcs  Ixdow  the  canal ;  will  pass  through  these  into  Hay.;  Lake  then  by  way  of  Middle  Neebish ;  rejoining 
th«'  i»n's<nit  navigable  channel  at  the  foot  of  Sugar  Island  ;  saving  a  distance  of  11  miles  (1(3  miles  in  place  of 
27),  and  giving  a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  at  night,  an  advantage  which 
is  not  to  he  afforded  V)y  the  i)resent  channel,  except  by  the  ui?e  of  many  lights.  The  estimated  cost  of  the 
work  is  set  down  in  the  report  of  the  U.  S.  engineers,  quoted,  at  $2,659,115.  The  total  expetiditure  up  to 
th<^  30th  .Tune,  18!)],  amounted  to  $828,823.08. 
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Tlie  rapids  thereby  avoided  are   the  Inxjuois,  the  Cardinal   and    tlie   (ialops.      Of 
I'se,  tlie  Iroquois  and  the  Cardinal  are  very  strong  currents  rathei"  than  i-apids. 

This  canal  is  being  eidarged  for  a  distance  of  about  4,000  f(^t;t  from  the  ujjper 
M trance  to  a  point  below  the  Galops  Rapids,  where  a  new  lock  will  give  access  from  the 
I'r.     With  the  exception  of  preliminary  surveys,  nothing  has  yet   l)een  done  towards 
•  enlargement  of  the  remainder  of  the  canal. 

From  the  upper  entrance  of  this  canal  to   the   Prescott  reach,  a  distance  of  about 

ln-eo  miles,  the  present  circuitous  and,   in  parts,   shallow  channel  lies  across  what  is 

own  as  "Flat  Rock"  shoal,  and  runs  through  American  waters.      The  improvement 

A  utilization  of   the  noith  or   Canadian  channel  of  the  river  is   a  part  of  the  general 

M  heme  of  enlargement. 

Wdland  Canal. — ^The  enlargement  of  this  canal  is  completed. 

Sault  Ste.  Marie  Canal. — Work  has  been  commenced  on  the  Sault  Ste.  Marie  Canal, 
w  hich  will  be  of  much  larger  dimensions  than  any  of  the  others. 

In  consequence  of  representations  made  in  Parliament  last  session,  the  plans  on 
\\  hich  this  work  was  being  built  have  been  modified.  The  dimensions  of  the  lock,  as 
iiodified,  will  be  as  follows  : — Length,  900  feet ;  width,  60  feet  ;  depth  of  water  on  the 
Mils,  21  feet  (the  same  as  the  new  American  lock  under  construction.) 

By  the  changes  made  in  the  plans,  a  straight  entrance  and  exit  will  be  afforded  to  and 
ti oin  the  lock  chamber.     This  lock  will   accommodate  at  the  same  time   one   lake  vessel 
0  feet  long,  and  two  of  the  Welland  Canal  type,  255  feet  long. 

LACHINE   CANAL. 

Old  Line.  New  Line. 

Length  of  canal 8^^  statute  miles.  8|^  statute  miles. 

Number  of  locks 5  5 

Dimensions  of  locks 200  feet  by  45  feet.  270  feet  by  45  feet« 

Total  rise,  or  lockage 45     "  45     " 

Depth  of  water  fat  two  locks...    16     "  18     " 

on  sills (at  three  locks.     9     "  14     " 

Mean  width  of  new  canal 150     " 

The  depth  of  the  canal  between  locks  is  at  present  adapted  to  vessels  of  only  1 2  feet 
ih-aught. 

The  canal  now  consists  of  one  channel,  with  two  distinct  systems  of  locks,  the  old 
and  the  enlarged.     There  are  two  entrances  at  each  end. 

This  canal  extends  from  the  city  of  Montreal  to  the  town  of  Lachine,  overcoming 
•'  St.  Louis  Rapids,  the  first  of  the  series  of  rapids  which  bars  the  ascent  of  the  River 
^'.  Lawrence.     T^hey  are  986  miles  distant  from  the  Straits  of  Belle  Isle. 


I         The    scheme  for  the  enlargement   of  this,   in   connnon   wdth  the   other  canals  of 

the  St.  Lawrence,  contemplated  the  affording  a  navigable  depth  of  14  feet  throughout. 

;  The  improvement  immediately  in  view,  however,  was  only  intended   to  furnish  a  navig- 

I  able  depth  of  1 2  feet  in  the  canal  proper,  and   accordingly,  on    the    following    reaches, 

namely,  between  Lachine  and  Cote  St.  Paul,  Cote  St.  Paul  and  St.  Gabriel,  and  between 
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St.  Gabriel  and  Wellington  Basin,  the  channel  has  been  adapted  to  navigation  b^ll 
vessels  of  12  feet  draught  only.  All  permanent  works  on  the  canal,  such  as  locks 
bridges,  side  walls  and  culverts,  have  been  built  to  afford  a  navigable  depth  of  14  feet 
Through  Lake  St.  Louis  down  to  the  Lachine  Canal — a  distance  of  about  15  miles — tht 
existing  channel,  which  is  wide  and  deep,  would  be  available  for  about  11  miles.  Ovei 
the  lower  four  miles,  however,  the  channel  will  require  to  be  deepened  and  widened  al 
a  number  of  places.  Some  experimental  dredging  has  been  carried  on  in  order  t 
determine  the  nature  of  the  material  to  be  removed,  and  the  best  way  of  dealing  with  it  j 

The  canal  was  closed  on  the  29th  of  November,  1890,  and  opened  on  the  28th  oi; 
April,  1891. 

There  were  no  accidents  during  the  year,  nor  was  navigation  interrupted.  The 
water  was  maintained  at  a  good  height  on  all  the  levels,  both  for  navigation  and  foi 
manufacturing  purposes. 

The  report  of  the  Superintending  Engineer  gives  details  of  the  repairs  and  neN\ 
works  executed,  and  shows  generally  the  condition  of  the  canal.   (App.  5,  p.  99.) 


BEAUHARNOIS  CANAL. 

Length  of  canal 11^  statute  miles.  ' 

Number  of  locks 9  ' 

Dimensions  of  locks 200  feet  by  45  feet.  } 

Total  rise  or  lockage 82J  feet. 

Depth  of  water  on  sills 9       ''* 

Breadth  of  canal  at  bottom 80       " 

Breadth  of  canal  at  water  surface 120       " 

This  canal  commences  on  the  south  side  of  the  St.  Lawrence,  15-^  miles  from  the 
head  of  the  Lachine  Canal.  It  connects  Lakes  St.  Louis  and  St.  Francis,  and  passes  the 
three  rapids  known,  respectively,  as  the  Cascades,  the  Cedars  and  the  Coteau. 

The  canal  was  closed  on  the  30th  of  November,  1890,  and  was  re-opened  for  traffic 
on  the  24th  of  April,  1891. 

No  accident  or  interruption  to  navigation  occurred  during  the  year. 
Details  of  repairs  will  be  found  in  Appendix  5,  p.  101. 


CORNWALL  CANAL. 

Length  of  canal m  statute  miles. 

Number  of  locks 6 

Dimensions  of  locks  (four)    200  feet  by  55  feet. 

"           of  two  lower  entrance  locks   270  by  45. 

Total  rise  or  lockage 48  feet. 

Depth  of  water  on  sills 9     " 

"               "      at  the  two  lower  entrance  locks.  .  14     " 
Breadth    of   canal    at    bottom    f except   at    three 

culverts) *  100     " 

Breadtli  of  canal  at  water  surface 150     " 

*NoTK.  -Though  the  bottom  breadth  is,  as  stated,  100  feet,  it  uiust  be  observed  tliat  this  is  the  bottom  | 
breadth  of  the  old,  or  9  feet  navigation  canal. 
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From  the  head  of  the  Beauhaniois  to  the  foot  of  tlie  Coi'iiwall  Canal  tliere  is  a 
stretch  through  Lake  St.  Francis  of  -'J2|  miles,  which  is  iiavigal)le  for  vessels  of  the  size 
\t  present  in  use. 

The  Cornwall  Canal  extends  past  the  Long  Sault  Kapids. 

This  canal  was  closed  on  the  4th  of  December,  1(S90,  and  re-opened  on  the  4th  (jf 
May,  1891. 

The  works  for  the  enlargement  of  this  canal  were  carried  on  throughout  the  season 
nf  navigation,  all  possible  measures  being  taken  to  avoid  hindrance  to  traffic. 

An  unusually  low  level  of  water  in  the  St.  Lawrence  affected  the  water  supply  in 
I  the  canal. 

New  Works. 

i  The  two  locks  at  the  new  lower  entrance  (taking  the  place  of  three  on  the  old  line) 

I  were  completed  in  1882.  Their  dimensions  are  those  of  the  general  enlargement  scheme, 
j  namely  :  length,  270  feet  ;  breadth,  45  feet  ;  depth  of  water,  14  feet.  The  basin 
i  between  these  two  locks  is  825  feet  long. 

The  four  locks  still  to  be  dealt  with  are  all  nearly  completed,  together  with  the 
supply  weirs  and  bridges  ;  also  the  work  of  deepening  and  enlarging  the  prism  of  the 
canal. 

The  works  in  progress  are  described  in  detail  in  the  appendices  to  the  present 
report.     (See  Appendix  6,  page  115.) 

A  statement  of  the  highest  and  lowest  water  on  this  canal  from  the  year  1849 
will  be  found  in  Appendix  6,  page  128. 


WILLIAMSBURGH  CANALS. 

The  Farran's  Point,  Rapide  Plat,  and  Galops  Canals  are  collectively  known  as  the 
Williamsburgh  Canals. 

These  canals  were  closed  on  the  4th  of  December,  1890,  and  re-opened  on  the  21st 
of  April,  1891. 

They  have  been  well  maintained  through  the  season,  and  no  delays  to  navigation 
have  occurred. 

Tables  showing  the  highest  and  lowest  water  on  the  lock  sills  of  these  canals 
from  the  year  1849  will  be  found  on  page  123.     (See  Appendix  6.) 


FARRAN'S  POINT  CANAL. 

Length  of  canal |  mile. 

Number  of  locks 1 

Dimensions  of  lock 200  feet  by  45  feet. 

Total  rise,  or  lockage 4  feet. 

Depth  of  water  on  sills  at  ordinary  water  level.  9     " 

Breadth  of  canal  at  bottom 50     " 

Breadth  of  canal  on  water  surface 90     " 
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From  the  head  of  the  Cornwall  Canal  to  the  foot  of  Farran's  Point  Canal  the  di 
tanee  on  the  River  St.  Lawrence  is  5  miles.      The  latter  canal  enables  vessels  ascending 
the  river  to  avoid,  if  necessary,  the  Farran's  Point  Rapid.      Descending  vessels  run  thej  ( \ 
rapid  with  ease  and  safety. 

No  steps  have  been  taken  for  the  enlargement  of  this  canal,  but  surveys  have  beei 
made  during  the  past  year  with  this  object.  Hjl) 


RAPIDE    PLAT   CANAL. 

Length  of  canal 4  miles. 

Number  of  locks 2 

Dimensions  of  locks 200  feet  by  45  feet. 

Total  rise,  or  lockage llj  feet. 

Depth  of  water  on  sills 9        " 

Breadth  of  canal  at  bottom 50       " 

Breadth  of  canal  at  surface  of  water 90       " 

From  the  head  of  Farran's  Point  Canal  to  the  foot  of  Rapide  Plat  Canal  there  is  af 
navigable  stretch  of  lOJ  miles.  This  canal  was  formed  to  enable  vessels  ascending  the) 
river  to  pass  the  rapid  at  that  place.      Descending  vessels  run  the  rapid  safely.  i 


New  Works. 


The  enlargement  of  this  canal  in  conformity  with  the  proportions  of  the  general 
scheme  is  in  progress.  The  works  consist  of  the  enlargement  of  the  channel  way  above 
and  for  some  distance  below  the  present  guard-lock  at  the  head  of  the  canal,  and  thej 
construction  of  a  new  guard-lock  and  a  supply,  weir  in  connection  with  the  old  lock.  Thej 
bottom  of  the  channel,  for  a  distance  of  about  1,000  feet  below,  and  out  into  deep! 
water,  above  the  lock,  about  700  feet,  has  been  excavated  to  an  extent  sufficient  toi 
afford  a  navigable  depth  of  14  feet.  The  new  lock  was  completed  in  1888,  and  is  in; 
operation  ;  the  other  works  in  that  connection  are  also  finished.  Contracts  for  the! 
enlargement  of  the  remaining  portion  of  the  canal,  including  the  lock  at  the  lower! 
outlet,  were  entered  into  in  the  month  of  January,  1891.     (See  Appendix  6,  page  120.)' 


^ 


GALOPS   CANAL. 

Length  of  canal 7|  miles. 

Number  of  locks 3 

Dimensions  of  locks 200  feet  by  45  feet. 

Total  rise,  or  lockage 15 J  feet. 

Depth  of  water  on  sills 9       " 

Breadth  of  canal  at  bottom 50       " 

Breadth  of  canal  at  surface  of  water 90       " 

From  the  head  of  Rapide  Plat  Canal  to  Iroquois,  at  the  foot  of  the  Galops  Canal,  i 
tlie  St.  Lawrence  is  navigable  for  4^  miles.     This  canal  enables  vessels  to  overcome  the 
rapids  at  Pointe  aux  Iroquois,  Point  Cardinal  and  the  Galops. 
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Nkw    Works. 

The  works  for  the  widening  and  deepening  of  the  upper  entrance,  and  for  tlie  con- 
^(iiKiion  of  a  lift-lock  from  the  river  below  the  Galops  Rapids,  about  4,000  feet  fioni 
the  upper  entrance,  together  with  a  guard-lock  and  supply  weir  to  the  canal  adjacent 
lo  that  point  were  placed  under  contract  in  November,  1888.  The  guard-lock  is  com- 
pleted, and  the  other  works  are  in  progress.  It  is  pi'oposed  that  by  the  use  of  this  new 
I  lift  lock  vessels  of  light  draught  qualified  to  stem  the  current  of  the  Iroquois  and 
Cardinal  Rapids  should  dispense  with  about  7  miles  of  canal  passage,  traversing  only 
(he  4,000  feet  between  the  lock  and  the  upper  entrance  in  order  to  pass  the  Galops 
Kapids.  The  late  Chief  Engineer,  who  designed  this  lock,  did  so  with  the  idea  of 
Hording  a  route  which  should  relieve  much  of  the  traffic  of  the  canal. 

No  steps  have,  so  far,  been  taken  to^vards  the  enlargement  of  the  7  miles  of  the 
riiual  east  of  this  lock,  beyond  the  preliminary  surveys. 

In  the  river  opposite  the  canal  a  new  channel  has  been  excavated  through  the 
Galops  Rapids.  The  intention  of  the  Department  was  to  afford  a  safe  passage  at  a  low 
stage  of  the  river  water  (9  feet  on  the  mitre  sills  of  the  lock  at  the  upper  entrance  of 
the  old  Galops  Canal)  for  vessels  drawing  14  feet.  It  was  considered  advisable  to  allow 
clear  margin  of  3  feet  below  the  keel  of  a  vessel  of  this  draught,  the  depth  to  be, 
ronsequently,  17  feet.  The  engineer  in  charge  of  this  work  reports  the  depth  of  this 
channel  to  be  sufficient  for  the  passage  of  vessels  drawing  14  feet  at  the  low  stage  of 
water  (9  feet  on  the  sills  of  the  upper  entrance  lock).  At  a  few  points,  however,  ther-e 
is  less  than  17  feet  of  water. 

The  removal  of  material  at  these  points,  whether  rock  in  situ  or  debris  accumulated 
subsequently  to  the  close  of  the  contractor's  operations,  will  be  effected  in  the  forth- 
coming season. 

The  channel  so  improved  is  about  3,300  feet  in  length  and  200  feet  wide. 

To  fully  carry  out  the  design,  some  minor  work  will  be  necessary  in  order  to  obviate 
'rtain  cross  currents,  the  action  of  which  required  to  be  ascertained  by  actual  experience 
after  the  excavation  of  the  channel. 

Further,  it  is  advisable  that  the  course  of  the  channel  be  indicated  by  buoys,  instead, 
as  at  present,  by  ranges  only. 


MURRAY    CANAL. 

Length  between  eastern  and  M^estern  pier  heads   5^1  miles. 

Breadth  at  bottom 80    feet. 

Depth  below  lowest  known  lake  level 11       " 

No  locks. 

This  canal  extends  through  the  Isthmus  of  Murray,  giving  connection  westward 
between  the  head  waters  of  the  Bay  of  Quinte  and  Lake  Ontario,  and  thus  enal^ling 
vessels  to  avoid  the  open  lake  navigation. 

The  works  on  this  canal  comprise  a  cut  through  the  isthmus  4  J  miles  long,  and 
improvements  in  the  way  of  dredging  and  other  work  to  the  entrance  channels  at  either 
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end,   covering  a  total    distance  of  9J  miles  in  all.     There  are  no  locks.     The  canal  is| 
crossed  by  four  swing  bridges. 

Its  western  terminus  is  near  the  village  of  Brighton,  in  the  harbour  of  Presqu'Ile,! 
from  which  point  to  Port  Dalhousie,  the  entrance  of  the  Welland  Canal,  the  distance  is| 
less  than  120  miles. 

The  canal  is  80  feet  wide  at  the  bottom,  the  depth  being,  at  low  water,  1 2 J  feet. 

The  new  entrance  from  the  lake  to  Presqu'Ile  harbour  has  a  width  varying  from 
1,000  outside  the  main  light  to  200  feet  at  the  entrance  to  the  channel.  The  maximum 
depth  at  the  entrance  is  16  feet  at  low  water. 

The  canal  was  closed  on  the  27th  of  November,  1890,  and  reopened  on  the  16th  of 
April,  1891. 

The  low  stage  of  water  in  Lake  Ontario  did  not  prevent  the  satisfactory  main- 
tenance of  navigation  through  this  canal.     (App.  6,  p.  123.) 


WELLAND  CANAL. 

Main  Line,  from  Port  Dalhousie,  Lake  Ontario,  to  Port  Colborne, 

Lake  Erie. 


Length  of  canal 

Pairs  of  guard-gates  (formerly  3) , 

Number  of  locks-^         '  \ 

(  guard 


Dimensions 


Total  rise,  or  lockage .  .  . 
Depth  of  water  on  sills 


Old  Line. 


27  J  miles. 


1 

1     lock  200  X  45 

1        ''     200  X  45 

1  (tidal)  230  X  45 

24   locks  150  X  261 

326f  feet. 


lOi 


Enlarged 
or  New  Line. 


26|  miles. 


25 


lift 
guard       1 


270  feet  x  45  feet. 

326f  feet. 
14       " 


Welland  River  Branches. 


Ixxxvi 


Length  of  Canal — Port  Robinson  Cut  to  River 

Welland 2,622  feet. 

"  From  the  canal  at  Welland 

to  the  river,    via  lock  at 

aqueduct 300     " 

"                   Chippawa  Cut  to  River  Nia- 
gara        1,020      " 

[1891] 


Victoria.  Sessional  Papers  (No.  9.)  A.  1892 


Number  of  locks — One  at  acjuecliict  and  ono  at 

Port  Robinson 2 

Dimensions  of  locks 150  by  26  i  feet. 

Total  lockage  from  the  canal  at  Welland  down 

to  River  Welland 10  feet. 

Depth  of  water  on  sills 9     "     10  inches. 

(tkand  RivKii  Feeder. 

Length  of  canal 21  miles. 

Number  of  locks 2 

Dimensions  of  locks ,     ^  ^1.^  ,  ^  "1^^    ,, 

(   1  of  200  by  45       " 

Total  rise,  or  lockage 7  to  8  feet. 

Depth  of  water  on  sills 9  feet. 

Port  Maitland  Branch. 

Length  of  canal ....  1 1  miles. 

Number  of  locks 1 

Dimensions  of  locks 185  by  45  feet. 

Total  rise  or  lockage 7^  feet. 

Depth  of  water  on  sills 11       " 

The  AVelland  Canal  has  two  entrances  from  Lake  Ontario,  at  Port  Dalhousie 
>up  for  the  old,  the  other  for  the  new  canal. 

From  Port  Dalhousie  to  Allanburgh,  11|  miles,  there  are  now  two  distinct  lines  of 
•anals  in  operation,  the  old  line  and  the  enlarged  or  new  line. 

From  Allanburgh  to  Port  Colborne,  a  distance  of  15  miles,  there  is  only  one 
channel,  the  old  canal  having  been  enlarged. 

The  canal  was  opened  in  1883  for  vessels  drawing  12  feet  of  water,  and  in  May, 
1887,  for  vessels  drawing  14  feet. 

The  canal  was  closed  to  navigation  on  the  5th  December,  1890,  and  reopened  on 
the  20th  April,  1891. 

On  the  1st  of  September,  1890,  the  steam  barge  "T.  D.  Stunson"  ran  into  and 
carried  away  the  head  gates  of  lock  No.  1 8,  the  two  foot  gates  being  also  carried  away. 
The  consequent  interi-uption  to  navigation  lasted  for  46  hours. 

On  the  18th  of  the  same  month  the  head  gates  of  this  lock  were  again  carried 
away  by  the  steam  barge  "Samoa,"  causing  an  interruption  for  16  hours  to  the  traffic 
on  the  canal. 

The  work  of  renioving  sand  accumulation  in  the  channel  at  the  Port  Dalhousie 
entrance  of  the  canal  has  been  carried  on  under  contract. 

Tables  will  be  found  on  page  133  showing  the  highest  and  lowest  depth  of  water 
at  the  new  entrance  locks  at  Port  Dalhousie  and  at  Port  Colborne,  for  each  month 
throughout  the  past  fiscal  year.  The  water  level  was  lower  during  the  past  than  in 
the  previous  year. 
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Details  as  to  repairs  executed  will  be  found  in  the  appendix.      (See  Appendix  7,  p 
131.) 

i 

From  the  head  of  the  Welland  Canal  there  is  deep  water  navigation  through  Lakej. 
Erie,  the  Detroit  River,  Lake  St.  Clair,  the  St.  Clair  River,  Lake  Huron  and  the  RiverP*  ^ 
St.  Mary  to  within  a  short  distance  of  the  Sault  Canal,  a  distance  of  about  394  miles.ta  f 
From  the  Sault  to  Port  Arthur  the  distance,  through  Lake  Superior  to  Port  Arthur,  is| 
266  miles  and  to  Duluth  390  miles. 


SAULT  STE.  MARIE   CANAL. 

This  canal  is  being  constructed  through  St.  Mary's  Island,  on  the  north  side  of  I 
the  rapids  of  the  River  St.  Mary,  and,  with  that  river,  will  give  communication 
between   Lakes  Huron  and  Superior. 

At  ordinary  stages  of  the  river  water  there  is  a  difference  of  1 8  feet  in  the  levels  I 
of  the  water  above  and  below  this  island.  The  length  of  the  canal  across  the  island  is  | 
3,500  feet.  A  considerable  amount  of  excavation  is  required  to  form  channels  of  I 
approach  both  at  the  upper  and  at  the  lower  entrances.  The  total  length  of  this 
canal  and  its  approaches  will  be  about  18,100  feet. 

For  contract  purposes,  the  work  was  divided  into  three  sections,  and  contracts  were 
entered  into  as  follows  : — For  the  lower  entrance,  pier  work  and  beacon,  on  the  30th 
of  January,  1889  ;  for  the  upper   entrance,  pier  work  and  beacon,  on  the  26th  of  March, ' 
1889,  and  for  the  canal  and  lift-lock  on  the  20th  of  November,  1888. 

The  scheme  as  covered  by  these  contracts  contemplated  a  lock  chamber  600 
feet  long  and  85  feet  wide,  with  a  depth  of  water  on  the  sills  of  16;^  feet  at  the  lowest 
known  water  level ;  the  width  of  the  gate  entrances  to  the  lock  to  be  60  feet.  This  lock 
was  designed  to  pass  two  vessels  at  one  lockage. 

The  plans  were  subsequently  modified,  in  view  of  strong  representations  made  urging 
that  more  extensive  accommodation  should  be  afforded,  and  the  dimensions  of  the  lock 
chamber  were  increased  to  650  feet  in  length,  100  feet  in  width,  the  gate  width  remain- 
ing at  60  feet,  and  to  a  depth  on  the  sills  at  extreme  low  water  of  19  feet.  This  lock 
would  accommodate  four  vessels,  two  abreast,  but  the  gates  being  narrower  than  the 
chamber,  a  certain  amount  of  delay  would  be  necessary  in  order  to  get  vessels  into  and 
out  of  the  straight  course  for  lockage. 

A  discussion  which  took  place  in  Parliament  last  session  on  this  point  has  led  to  a 
further  modification,  and  under  date  the  24th  of  Deceml)er,  1891,  the  following  dimen- 
sions have  been  adopted  by  Order  in  Council  :— Length  of  chamber,  900  feet:  width 
of  chamber,  60  feet ;  gate  width,  60  feet ;  depth  of  water  on  the  sills,  1 9  feet  at  the  lowest 
recorded  water  level.  This  depth,  though  calculated  on  a  difiei'ent  basis  (extreme  low 
instead  of  "  mean  "  water  level),  is  intended  to  be  the  equivalent  of  the  depth,  21  feet,  of 
the  new  American  lock  now  under  construction. 

By   the  scheme  as  so  modified   accommodation  will  be  afforded   to   three  vessels 
lying  in  the  lock  one  behind  the  other,  one  of  the  lake  type  320  feet  long,  and  two  of  the 
Welland  Canal  type  255  feet  long,  with  ready  means  of  entrance  and  exit  on  a  course 
through  the  gates  and  lock  straight  with  the  line  of  the  canal. 
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The  caiial  proper  will  have  a  width  at  low  water  level  of  152  feet,  and  a  Ijottom 
width  of  145  feet.  Tlu;  depth  will  hv.  in;ule  suitable  to  navigation  at  mean  water  level 
by  vessels  drawing  20  feet. 

The  gates  will  be  worked  eithei-  by  hydraulic  power  or  by  electricity. 

The  works,  including  both  those  for  the  lock  and  the  canal,  also  the  entrance 
channels  at  lK)th  ends,  are  in  progress.  Details  of  these  works  will  be  found  in  the 
appendices. 

(See  App.  10,  p.  140).* 


MONTREAL,  OTTAWA  AND  KINGSTON. 

This  route  extends  from  the  harbour  of  Montreal  to  the  port  of  Kingston,  passing 
through  the  Lachine  Canal,  the  navigation  section  of  the  lower  River  Ottawa,  and  the 
Ottawa  River  Canal,  to  the  city  of  Ottawa  ;  thence  by  the  River  Rideau  and  the  Rideau 
Canal  to  Kingston,  on  Lake  Ontario — a  total  distance  of  245|  miles. 

After  leaving  the  Lachine  Canal  the  works  constructed  to  overcome  difficulties  of 


-Ottawa  River  canals. 


The  St.  Anne's  Lock 
Carillon  Canal ; 
Grenville  Canal ; 
Rideau  Canal ; 

The  total  lockage  (not  including'that  of  the  Lachine  Canal)  is  509  feet — (345  rise, 
164  fall) — ^and  the  number  of  locks  is  55. 

The  followino^  table  exhibits  the  intermediate  distances  from  Montreal  harl^our  : — 


Sections  of  Navigation. 

Intermediate 
Distance. 

Total 

Distance  from 

Montreal. 

The  Lachine  Canal 

Miles. 

or* 
f 

126J 

Miles. 

From  Lachine  to  Ste.  Anne's  Lock   

Ste.  Anne's  Lock  and  Piers 

231 
231 

From  Ste.  Anne's  Lock  to  Carillon  Canal 

50| 

The  Carillon  Canal 

511 

57| 

From  Carillon  Canal  to  Grenville  Canal   

The  Grenville  Canal 

63f 

From  the  Grenville  Canal  to  entrance  Rideau  navigation 

Rideau  navigation,  ending  at  Kingston 

119f 
245| 

Length  of  canal 


STE.  ANNE'S  LOCK. 

Old  Lock. 

-J  mile 

Number  of  locks 1 

Dimensions  of  lock 190x45  feet. 

Total  rise,  or  lockage 3  feet. 

Depth  of  water  on  sills 6     " 


New  Lock. 

J  mile. 

1 
200x45  feet. 

3  feet. 

9     " 


For  information  respecting  the  new  American  canal,  see  page  29  of  the  present  Report. 
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This  work,  with  guide  piers  above  and  below,  surmounts  the  Ste.  Anne's  Rapids 
between  He  Perrot  and  the  head  of  the  island  of  Montreal,  at  the  outlet  of  that  portion 
of  the  Ottawa  River  which  forms  the  Lake  of  Two  Mountains,  23 J  miles  from  Montreal 
harbour. 

This  lock  was  closed  to  navigation  on  the  25th  November,  1890,  and  re-opened  on 
the  25th  April,  1891. 

Navigation  has  been  conducted  without  interruption  during  the  year. 

The  work  of  strengthening  the  old  Grand  Trunk  Railway  pier  at  this  point  has 
been  carried  out. 

Both  the  old  and  the  new  locks  are  available.     (App.  5,  p.  106  ) 


THE  CARILLON   CANAL. 

Length  of  canal |  mile. 

Number  of  locks 2  ' 

Dimensions  of  locks 200  by  45  feet. 

Total  rise,  or  lockage 16  feet. 

Depth  of  water  on  sills 9     " 

Breadth  of  canal  at  bottom 100     " 

Breadth  of  canal  at  water  surface 110     " 

This  canal  overcomes  the  Carillon  Rapids. 

From  Ste.  Anne's  Lock  to  the  foot  of  the  Carillon  Canal  there  is  a  navigable  stretch 
of  27  miles,  through  the  Lake  of  Two  Mountains  and  the  River  Ottawa. 

The  canal  was  closed  on  the  29th  of  November,  1890,  and  re-opened  on  the  23rd  of 
April,  1891.     {See  App.  5,  p.  107.) 

By  the  construction  of  the  Carillon  dam  the  water  at  that  point  is  raised  9  feet. 
Above  this  point,  fqr  a  distance  of  nearly  seven  miles,  as  far  as  the  foot  of  the  Grenville 
Canal,  the  level  of  the  river  has  been  raised,  and  navigation  continues  up  to  that'canal. 


GRENVILLE  CANAL. 

Length  of  canal 5|  miles. 

Number  of  locks 5 

Dimensions  of  locks 200  by  45  feet. 

Total  rise,  or  lockage , 43|  feet. 

Depth  of  water  on  sills 9       " 

Breadth  of  canal  at  bottom 40  to  50  feet. 

Breadth  of  canal  at  surface  of  water 50  to  80     *' 

From  the  head  of  the  Carillon  Canal   to   the  foot  of  the  Grenville  Canal  there  is 
a  navigable  stretch  of  5  J  miles. 

This  canal,  Vjy  which  the  Long  Sault  Rapids  are  avoided,  is  about  56  miles  below 
the  city  of  Ottawa, 
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The  canal  was  closed  on  the  29th  of   Noveni})er,    1H90,    and    reopened  on   the  2.ii(I 
.f  April,  1891.     (See  App.  5,  p.  107). 


UPPER  OTTAWA  RIVER. 


i 


CULBUTE  LOCKS  AND  DAMS. 

Number  of  locks '1 

Dimensions  of  locks 200  by  45  feet 

Total  rise,  or  lockage 18  to  20     " 

Depth  of  water  on  sills 5  " 

Aggregate  length  of  dams    625  " 

From  the  Granville  Canal  to  the  city  of  Ottawa,  a  distance  of  about  56  miles,  the 
river  is  navigable.  Beyond  the  city,  for  a  distance  of  107  miles,  to  L'Islet  or  Culbute, 
continuous  navigation  is  rendered  impracticable  by  the  undermentioned  rapids  : — 

The  Chaudi^re,  the  DesChenes,  the  Chats,  the  Chenaux,  the  Portage  du  Fort  and 
the  Grand  Calumet. 

The  Culbute  works,  situated  at  L'Islet,  surmount  the  Culbute  and  L'Islet  Rapids 
on  the  north  channel  of  the  Ottawa. 

These  works  comprise  two  locks  and  three  continuous  dams,  all  built  of  wood.  The 
dams  reduce  the  rapids  to  smooth  water,  enabling  the  river  to  be  navigated  from  the 
head  of  the  locks  to  Des  Joachims,  a  distance  of  37  miles. 

There  is  a  navigation  route  of  80  miles,  with  a  minimum  depth  of  7  feet  at  extreme 
low  water,  between  Des  Joachims  and  Bryson  ;  making  a  total  above  and  below  Culbute 
of  117  miles. 

In  view  of  the  fact  that  the  locks  on  this  canal  were  built  of  wood,  and  are  much 
decayed,  and  that  in  order  to  make  these  works  permanently  effective  considerable  cost 
would  be  entailed,  while,  on  the  other  hand,  the  traffic  is  of  but  insignificant  extent,  the 
presence  of  railway  facilities  having  greatly  lessened  the  anticipated  usefulness  of  the 
work,  it  has  been  decided  to  abandon  the  idea  of  maintaining  the  water  at  an  abnormal 
height,  and  an  Order  in  Council  was  passed  on  the  24th  October,  1889,  to  the  effect 
that  the  river  should  be  allowed  to  resume  its  natural  level,  one  which,  save  at  special 
seasons,  admits  of  navigation.  The  dams  have  not  yet  been  removed.  (See  Appendix 
\  p.  103.) 


RIDEAU  NAVIGATION. 

The  Rideau  system   connects   the  River  Ottawa,   at  the  city  of   Ottawa,  with  the 
eastern  end  of  Lake  Ontario,  at  Kingston. 

Length  of  navigable  waters 126|  miles. 

j      35  ascending 
Number  of  locks  going  from  Ottawa  to  Kingston.  .  - 

\      14  descending. 
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j'      282 J  rise  and      \ 

Total  lockage ^^^i\  r^^  high  water. 

I      164  fall.  j 

Dimensions  of  locks 134  by  33  feet. 

Depth  of  water  on  sills,   5   feet ;    navigable   depth 

through  the  several  reaches 4 J  feet. 

i  60      "    inearth. 

Breadth  of  canal  reaches  at  bottom ' 

[  54       "    in  rock. 

Breadth  at  surface  of  water 80      "in  earth. 

Perth   JB ranch. 


Length  of  canal •. 6  miles. 

Number  of  locks 2 

Dimensions  of  locks 134  feet  by  32  feet. 

Total  rise  or  lockage 26      " 

Depth  of  water  on  sills 5  feet  6  inches. 

Length  of  dam 200  feet. 

Breadth  of  canal  at  bottom 40     " 

Breadth  of  canal  at  surface  of  water ^  ,      ,,      .       , 

[     64     "     in  clay. 

This  branch  of  the  Rideau  Canal  affords  communication  between  Beveridge's  Bay,] 
on  Lake  Rideau,  and  the  town  of  Perth. 

By  an  Order  in  Council  dated  the  27th  of  September,  1890,  it  was  declared  to  be] 
a  part  of  the  Rideau  Canal. 

The  summit  level  of  this  system  is  at  upper  Lake  Rideau,  but  several  of  the! 
descending  reaches  are  also  supplied  by  waters  which  have  been  made  tributary  to 
them.     The  following  description  gives  the  sources  of  supply  : — 

From  the  summit,  the  route  towards  Ottawa  follows  the  River  Rideau,  and  that! 
towards  Kingston  follows  the  River  Cataraqui.  The  supply  of  water  for  the  canal  is 
derived  from  the  reserves  given  in  detail  below. 

These  may  be  divided  into  three  systems,  viz.  : — 

1.  The  summit  level,  supplied  by  the  Wolfe  Lake  system  ;  2.  The  eastern  descend-] 
ing  level  to  Ottawa,  supplied  by  the  River  Tay  system,  discharging  into  Lake  Rideau; 
3.  The  soutli-west  descending  level   to  Kingston,  supplied  by  the  Mud  Lake  system, 
formerly  known  as  the  Devil  Lake  system,  discharging  into  Lake  Opinicon. 

Lake  Opinicon  i-eceives  the  waters  of  Buck  Lake  and  Rock  Lake. 

All  these  waters  on  the  descending  level,  supplemented  by  those  of  Lake  Lough- 
}x)ro',  flow  into  Cranl)erry  Lake,  which,  discharging  through  Round  Tail  outlet,  forms 
the  River  Cataijujui.  This  river,  rendered  naviga])le  by  dams  at  various  points,  affords 
a  line  of  navigation  to  Kingston. 

The  navigation  stopjDed  at  Ottawa  on  the  29th,  and  at  Kingston  -Mills  on  the  26th 
of  Noveml)er,  1890,  and  recommenced  at  Ottawa  on  the  28th  of  April,  and  at  Kingston 
Mills  on  the  1st  of  May,  1891. 
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The   full   depth   of   water   reciuired   for  navigation    was   maintained    on    both    the 
;ce!idinjj;  and  descending  reaches. 

There  was  no  interruption  to  navigation. 

Details  of  repairs  and  other  works  will  hi^  found  in  the  appendices.     (See  Appendix 
.  p.  135.) 


Ft)r  table  of  distances  of  stations  between  Ottawa  and  Kingston,  see  Appendix  13,  p.  144. 


RICHELIEU  AND  LAKE  CHAMPLAIN. 

This  system,  commencing  at  Sorel,  at  the  confluence  of  the  rivers  St.  Lawrence 
iiid  Richelieu,  46  miles  below  Montreal,  extends  along  the  River  Richelieu,  through 
r  he  St.  Ours  Lock  to  the  basin  of  Chambly,  thence  by  the  Chambly  Canal  to  St.  Johns 
lud  the  River  Richelieu  to  Lake  Champlain.  The  distance  from  Sorel  to  the  boundary 
line  is  81  miles. 

At  Whitehall,  the  southern  end  of  Lake  Champlain,  the  Champlain  Canal  is 
entered,  and  connection  is  obtained  with  the  River  Hudson,  by  which  the  city  of 
Xew  York  is  directly  reached.  From  the  boundary  line  to  New  York  the  distance  is 
:)30  miles. 

The  following  table  shows  the  distance  between  Sorel  and  New  York  : — 


Sections  of  Navigation. 


Sorel  to  St.  Ours  Lock    

St.  Ours  Lock  to  Chambly  Canal 

Chambly  Canal 

Chambly  Canal  to  boundary  line 

Boundary  line  to  Champlain  Canal 

Cham])lain  Canal  to  junction  with  Erie  Canal. 

Krie  Canal  from  junction  to  Albany 

Albany  to  New  York 


Intermediate 

Distances  in 

Miles. 


14 
32 
12 
23 
111 

m 

7 
146 


Total 
Distances. 


14 
46 

58 
81 
192 
258 
265 
411 


ST.  OURS  LOCK  AND  DAM. 

Leno^th    Jmile. 

Number  of  locks 1 

Dimensions  of  lock 200  feet  by  45  feet. 

Total  rise,  or  lockage o      " 

Depth  of  water  on  sills 7 


at  low  water. 


Length  of  dam  in  eastern  channel 


300 


western  channel 690 


At  St.  Ours,  fourteen  miles  from  Sorel,  the  River  Richelieu  is  divided  by  a  small 
island  into  two  channels.     The  St.  Ours  Lock  is  the  eastern  channel. 

There  is  a  navigable  depth  of  7  feet  between  St.  Ours  Lock  and  Chambly  Basin,  a 
distance  of  thirty-two  miles. 
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Navigation  closed  on  the  28th  of  November,  1890,  and  re-opened  on  the  8th  oi] 
May,  1891.  j 

The  operations  of  the  season  were  conducted  without  either  accident  or  delay' 
(See  Appendix  5,  p.  104.) 

This  lock  was  constructed  in  1849-,  and  has  for  some  years  been  in  bad  condition. 
The  works  necessary  to  its  repair,  which,  in  order  to  avoid  hindrance  to  navigation,  haq 
to  be  executed  in  winter,  were  resumed  in  November,  1890,  and  were  completed  in  May, 
1891.     (See  Appendix  o,  p.  105.) 


CHAMBLY  CANAL. 

Length  of  canal 12  miles. 

Number  of  locks 9 

Dimensions  of  locks  : — 

Guard  Lock,  No.  1,  at  St.  Johns 122  feet  1 

Lift         "         "    2 124  "    I  From  221  to     ' 

"    3,  4,  5,  6 118  "    f       24  feet  wide. 

"            "          "     7,  8,  9  combined 125  "J 

Total  rise,  or  lockage 74  " 

Depth  of  water  on  sills 7  " 

Breadth  of  canal  at  bottom 36  " 

"                 "             surface  of  water 60  " 

This  canal  succeeds  the  32  miles  of  navigable  water  between  St.  Ours  Lock  and| 
Chambly  Basin.     This  canal  overcomes  the  rapids  between  Chambly  and  St.  Johns. 

The  canal  was  closed  to  navigation  on  the  24th  of  November,  1890,  and  was  re-| 
opened  on  the  4th  of  May,  1891. 

The  upper  entrance  at  St.  Johns  is  now  lighted  by  electricity.  No  accident  occurt  | 
red  and  navigation  was  uninterrupted. 

A  description  of  the  several  works  of  repair  and  improvement  executed  during  the 
year  will  be  found  in  the  appendices.  These  include  the  deepening  and  widening  of 
parts  of  the  canal  and  of  the  harbour  of  St.  Johns.      (See  Appendix  5,  p.  102.) 


TRENT  RIVER  NAVIGATION. 

The  term  "  Trent  River  Navigation "  is  applied  to  a  series  of  water  stretches, 
which  do  not,  however,  form  a  connected  system  of  navigation,  and  which,  in  their 
present  condition,  aje  efficient  only  for  local  use.  ^ 

The  series  is  composed  of  a  chain  of  lakes  and  rivers,  extending  from  Trenton,  at 
the  moLitli  of  the  River  Trent,  on  the  Bay  of  Quinte,  Lake  Ontario,  to  Lake  Huron. 

Many  years   ago  tlie   utilizing  of  these   waters  for  the   purpose  of  through  water 
connnunication  between  Lake  Huron  and  Lake  Ontario  was  projected, 
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Tlie  course  in  contemplation  was  as  follows:  — 

Through  the  River  Trent,  Rice  Lake,  the  River  Otonabee  and  Lakes  Clear,  Buck- 
horn,  Cheniong,  Pigeon,  Sturgeon  and  Camei-on  to  Lake  Balsam,  the  summit  water, 
about  165  miles  from  Trenton  ;  from  Lake  Jjalsam  by  a  canal  and  the  River  Talbot  to 
Lake  Simcoe ;  thence  by  the  River  Severn  to  Georgian  Bay,  Lake  Huron,  the  total 
^listance  being  about  235  miles. 

The  execution  of  this  scheme,  commenced  in  1837,  was  subsequently  deferred. 
liy  certain  works,  however,  below  specified,  sections  of  these  waters  were  made  practic- 
able for  navigation  and  for  the  passage  of  timber.  A  branch  of  the  main  route,  extend- 
ing from  Sturgeon  Lake  south,  affords  communication  with  the  town  of  Lindsay,  and 
through  Lake  Scugog  to  Port  Perry,  a  distance  of  ^190  miles  from  Trenton. 

The  following  table  gives  the  distance  of  navigable  and  unnavigable  reaches  : — 


Navigable  Unnavigable 
Miles.       Miles. 

From  Trenton,  Bay  of  Quinte,  to  Nine  Mile  Rapids.  ...  9 

"     Nine  Mile  Rapids  to  Percy  Landing 19^ 

"     Percy  Landing  to  Heeley's  Fall  dam \\\ 

"     Heeley's  Fall  dam  to  Peterboro' 51| 

"     Peterboro  to  Lakefield 9^ 

^'     Lakefield  to  a  point  across  Balsam  Lake 61 

1321         32| 

Total  distance,  Bay  of  Quinte  to  Balsam  Lake 165 

From  Sturgeon  Point  on  Sturgeon  Lake,  481  miles  from 
Lakefield,  the  branch  through  the  town  of  Lindsay 

to  Port  Perry  at  the  head  of  Lake  Scugog 27 J 

The^following  is  a  list  of  the  works  :■ — ■ 

Main  Line  from  Trenton  to  Balsam  Lake. 

Chishohn's  Rapids.  Distance  from 

Trenton  in  miles. 
The  woi'k  here  consists  of  a  canal  and  lock,  a  dam  and  slide .  .  15| 

Percy  Landing. 
A  retaining  boom, for  saw  logs. — Controlled  by  Dept.  of  Public 

Works 281 

Campbell  ford. 
Guide  booms. — Controlled  by  Dept.  of  Public  Works 34| 

Middle  Falls. 


The  works  consist  of  2  dams  and  slide. — Controlled  by  Dept. 

of  Public  Works 37| 

Crow  Bay. 

A  retaining  boom. — Controlled  by  Dept.  of  Public  Works.  .  .  38 
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Heeley's  Falls.  Distance  from 

Trenton  in  miles, 
A  dam  and  slide. — Controlled  by  Dept.  of  Public  Works ....  42| 

Lakefield. 
The  works  consist  of  a  dam  and  wharf 103J 

Katchawannoe  Lake. 

A  boom,  4  miles  in  length,  separating  navigable  and  timber 

channels — (under  control  Dept.  of  Public  Works).  I 

Crook^s  Rapids.,  Hastings. 
The  works  consist  of  1  lock,  1  dam  and  slide  for  timber 56^ 

Whitlas'  Rapids. 

4 

The  works,  situated  below  Peterboro',  consist  of  a  lock,   dam 

and  canal 92J 

Peterhord . 

The  works  consist  of  3  piers  and  1  boom 94 

1 

Young^s  Point. 

One  lock  (a  Provincial  Government  work)  and  dam 1^S|^ 

f 
Burleigh. 

Timber  slides,  3  dams,  2  locks  (new) 118 

Lovesick  Rapids. 
One  lock  and  4  dams 1 19  J 

*  Buckhorn  Rapids. 

There  is  a  dam  at  this  point,  which  is  important  as  keeping  up 

the  level   of  the   water  of  the  lake  west  of  it,  as  far  as  i 

Bobcaygeon,  including  Lakes  Pigeon,  Buckhorn  (Ball)  and  "^ 

Chemong,  1  lock,  1  slide 125 

■  I 
Bobcaygeon. 

There  are  2  dams  here,  with  canal,  lock  and  slide.     These  dams 
retain  the  waters  of  the  reach  as  far  as  Fenelon  Falls  and 

Lindsay   lock 140 J 

\ 
Fenelon  Falls.  • 

A  large  dam,  slide  and  booms,  2  combined  locks  (new) 154| 

Rosedale. 

A  lock,  maintained  by  the  Ontario  Government,  giving  entrance 

from  Cameron's  Lake  to  Balsam  Lake 162| 
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Branch  prom  Sturgeon  Lakk  to  Lakk  Scucon. 
LindsaT/. 

One    lock,    rebuilt    by    the    Government   of   the    Province    of 
Ontario  in  1879.     Its  dimensions  are  1.34  x  33  feet,  with 

5  feet  of  water  on  the  sillfe 1 6 1 J 

The  navigation  is,  by  this  work,  extended  to  Port  Perry,  Lake 

Scugog 190 

The  water  on  the  several  reaches  was  maintained  at  a  good   height,  there  being 
tween  5  feet  6  inches  and  6  feet  of  water  on  the  sills  till  near  the  close  of  navigation. 
The  depth  of  water  on  all  the  stretches  was  satisfactory  throughout  the  season. 
Navigation  ceased  on  the  24th  November,   1890,  and  reopened  on  the   20th  of 
.ril,  1891,, 

The  new  works  completed  for  the  improvement  of  the  Trent  Valley  navigation  are 

the  following  places  : — Canals,  with  locks  and  bridges,  at  Burleigh  Rapids,  Buckhorn 

\\nds  and  Fenelon  Falls  ;  also  dams  at  Lakefield  and  Young's  Point.     By  these  works 

t'  is  afforded  communication  between  Lakefield,  9 J  miles  from  Peterboro',   and  Bal- 

Lake,   the  headwaters   of  the  system;  opening  up    a   total  of   about  160  miles  of 

t  and  lateral  navigation. 

At  Lakefield,   9J  miles  from  Peterboro',  the  new  dam,  at  the  head  of  the  Nine 
lie  Rapids  of  the  River  Otonabee,  which  maintains  navigation  on  Lake  Katchiwannoe 
to  Young's  Point,  was  completed  during  the  fiscal  year  1886-87. 

At  Young's  Point,  5  miles  from  Lakefield,  the  new  dam  between  Late  Katchi- 
innoe  and  Clear  Lake  controls  the  water  level  through  Clear  and  Stony  Lakes  up  to 
;e  foot  of  the  Burleigh  Canal.  The  lock  here,  it  should  be  observed,  is  controlled  by 
le  Provincial  Government. 

At  Burleigh  Rapids,  10  miles  from  Young's  Point,  a  canal,  about  2  J  miles  in  length, 
the  Burleigh  and  Lovesick  Rapids,  and  gives  communication  between  Stony  Lake 
id  Deer  Bay  ;  it  comprises  three  lift-locks  and  certain  dams. 

At  Buckhorn  Rapids,  7  miles  from  Burleigh  Rapids,  a  canal  of  about  one-fourth  of 
mile  long  has  been  constructed,  having  one  lift-lock. 

At  Bobcaygeon,  15|  miles  from  Buckhorn  Rapids,  the  new  dam,  553  feet  long, 
ikes  the  place  of  two  old  ones.  By  this  work  the  water  level  is  controlled  up  to  Fene- 
m  Falls. 

At  Fenelon  Falls,  15  miles  from  Bobcaygeon,  a  canal  about  one-third  of  a  mile  in 
ngth,  with  two  lift-locks,  was  constructed  in  1885,  connecting  Sturgeon  Lake  with 
■ameron  Lake.  The  channel  above  the  falls  was  improved  during  the  year  by  the 
3moval  of  rock  obstructions. 

In  all  the  above  named  works  the  locks  are  of  the  following  dimensions  : — 

Length   134  feet. 

Breadth 33     " 

Depth  of  water  on  the  mitre  sills 5     " 

Details  of  the  several  repairs  executed  will  be  found  in  the  appendices. 
App.  9,  p.  138.) 
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COMMISSION  ON  THE  TRENT  NAVIGATION. 

In  view  of  the  interest  taken  in  the  scheme  for    connecting  the  waters  of  the 
of  Quinte,  Lake  Ontario,   with   those  of  Georgian  Bay,  Lake  Huron,  it   was  thoi 
advisable  that  the  matter  should   receive  investigation,  and  accordingly  an  Ordepl 
Council  was  passed  on  the  8th  of  October,    L887,   authorizing  the  appointment  o| 
Commission  of  Enquiry  to  examine   and  report  on  the  question  of  the  expediency 
extending  the  Trent  Valley  navigation.     The   commission  was  constituted  according 

Under   date    the    17th    of    December,    1890,    the  Commissioners   made  a 
embodying  the  results  of  their  investigations. 


ST.   PETER'S   CANAL,  CAPE  BRETON. 

Length  of  canal About  2,400  feet. 

Breadth  at  water  line 55  feet. 

Lock One  tidal  lock,  4  pairs  of  gates 

Dimensions 200  feet  by  48  feet. 

Depth  of  water  on  sills 18     "    at  lowest  water. 

Depth  through  canal 19     " 

Extreme    rise  and    fall  of    tide    in    St. 

Peter's  Bay 4     " 

This  canal  connects  St.  Peter's  Bay,  on  the  southern  side  of  Cape  Breton,  Nof 
Scotia  with  the  Bras  d'Or  Lakes.  It  crosses  an  isthmus  half  a  mile  in  width,  ail 
gives  access  from  the  Atlantic.  j 

Navigation  was  closed  on  the  24th  of  December,  1890,  and  re-opened  on  the  22ri 
of  April,  1891.  ,  i 

Certain  repairs  and  improvements  are  being  carried  out,  which  are  described  in  tl; 
appendices.     (App.  11,  p.  142).  i 

I  have  the  honour  to  be,  Sir,  i 

Your  obedient  servant,  , 

T.  TRUDEAU, 
Deputy  of  the  Minister  of  Railways  and  Canals, 
31st  December,  1891. 
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APPENDIX  No. 


Statkmknt    sliowin^ 
Canals,   Dominion 


{\\c    ainoinit    cxpcndod 
of  Canada,   during   the 


l)y    tin;     1)«')) 
Fiscal   Year 


irtnicnt     <»t 
ended    liUth 


I  {ail  ways    and 
June,    1«1)1. 


Name  of  Work. 

Ct)nstruction. 

Repairs. 

-Staff  and  Main- 
tenance. 

Canals. 

$       cts. 

$       cts. 

8       cts. 

Beaulianiois    -Incointi 

17,085  68 

12,537  39 

18,88()  86 

Carillon  and  (rrenville— Income 

4,;50r)  25 

10,79()  68 

21,230  22 

Chaniblv —Income : 

43,344  41 

n,39i)  93 

19,204  76 

Cornwall. 

51)9,001  85 

9,830  05 

16,077  72 

do       — Income 

1,459  98 

Culbute .  . 

2,183  15 

499  91 

745  25 

do      —Income 

9,122  05 

Lacliine 

217  53 

3(5,292  !>8 

50,721  69 

do      Income 

i(;,i-w  75 

Mm-ray 

()1,2()0  49 

173  53 

5,137  03 

Rideau— Income 

20,967  25 

21,537  56 

34,641  98 

St.  Anne's — Income 

8,173  69 
35,137  25 

1,503  56 

2,505  69 

St.  Lawrence " 

St.  Onrs— Income 

21,696  74 

4,460  16 

2,011  08 

St.  Peter's 

972  65 

312  02 

3,255  30 

do        —Income    

510  53 

Sault  Ste.  Marie 

325,336  33 

Tay 

17,114  78 

Trent 

9,826  49 

4,888  98 

3,803  (56 

do    — Income 

3,164  81 

Welland.                 ... 

24,707  11 

82,548  30 

107,6()2  63 

do      deei)ening 

8,422  65 

do      land  and  damages 

3,241  27 

do      floating  bridge — Income 

43  73 

do      culvert  at  Stromness — Income 

2  72 

do      swing  bridge  over  Feeder   do     

2  73 

do      Port  Dalhonsie  pier              do 

15,951  80 

do      extension  to  raceway            do     

1,917  00 

do      Shoal  Bay,  above  old  Lock  2— Income 

1,849  75 

Williamsburgh 

230,670  60 

7,987  40 

8,678  25 

Surveys— Income  

9,882  87 

General  dredging — Income 

1,080  44 

1,638  50 

Miscellaneous  works  not  otherwise  provided  for-Income 

2,310  00 

do            gratuities  as  voted 

3,652  00 

do            staff . 

1,62128' 

1,683  93 

Dredge  vessel,  Rideau,  working 

Sunday  labour 

10,566  15 

Salaries  and  contingencies,  canal  officers . . 

41,412  19 

Total  on  Canals 

1,500,861  33 

208,028  23 

348,224  39 

Railways. 

Pacific 

37,367  00 

Intercolonial 

79,929  34 

3,662,341  94 

do          Eastern  Extension 

3,255  40 

do          Windsor  Branch 

28,931  71 

Annapolis  and  Digby ....       ...       ... 

196,869  36 

Cape  Breton 

521,441  62 

Oxford  and  New  (llasgow 

220,886  39 

Montreal  and  European  Short  Line , 

124,568  23 

Surveys— Income 

14,888  56 

Statistics     do        

1,425  85 

Subsidies 

1,079,105  87 

Prince  Edward  Island 

257,990  OS 

Total  on  Railways 

2,279,737  62 



3,949,263  73 

Total  on  Railways  and  Canals. 

3,780,598  95 

208,028  23 

4,297,488  12 

Total  amount  expended •  $8,286,115  30 

LEONARD  SHANNON, 
|Department  of  Railways  and  Canals,  Accountant. 

Ottawa,   31st  December,   1891. 
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APPENDIX  No. 


Statements  showing  the  amounts  expended  on  Construction,  Renewals,  Ordinary 
Repairs  and  Working  Staff  of  the  Canals  of  the  Dominion  of  Canada,  up  to  the 
30th  .June,  1891. 

ST.  PETER'S  CANAL. 


be   . 


(loveniirient  expenditure  prior  to  Confederation 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

Total  . 


since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do" 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Capital. 


$      cts. 

156,523  32 
21,519  72 
70,719  80 


Renewals 

Chargeable 

to 

Income. 


20  97 
11,125  00 
63,330  18 
26,511  51 
107,337  75 
80,120  .54 
69,434  76 
484  00 


2,471  40 

16,820  15 

2,  .316  85 

1,087  75 


972  65 


$      cts. 


46,193  57 


750  00 
500  OO' 
51053" 


Staff. 


Repair: 


$       cts. ! 


225  36 

280  00 

343  32 

725  93 

560  00 

641  55 

600  00 

600  00 

631  50 

400  00 

959  58 

1,920  54 

2,089  19 

2,601  47 

1,929  11 

2,360  67 

2,777  13 

.3,217  77 

3,085  29 

3,110  15 

3,255  30 


630,796  35   47,954  10   32,313  86   19,816  99 


$     cts.  ^ 


555  78 
6,122  07 

6,539  58 

1,558  57 

889  35 

"l7  45' 


200  63 
232  42 
367  85 
183  11 
297  81 
343  23 
1,588  40 
353  38 
255  34 
312  02 


LEONARD  SHANNON, 

Acco2i7itauf. 


l>EFAK:rMK\T    OF    RAILWAYS    AND    CaNALS, 

C)ttawa,   .31st  December 
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Statk.mknts  sliowiiij;  tlu'  iiiiioimts  expeiuliHl  on  Consti'uction,  Kcncwals,  kc-Coa. 
liAlK  VKKTK  CANAL-  SUHVKV. 


be   . 

Capital. 

IllCOIUf. 

flit  »'\i)cuditiii'f  prior  to 
do                        since 
do                          do 
do                           do 
do                         do 
do                         do 
do                         do 
do                         do 
do                          do 
do                         do 
do                          do 
do                         do 
do                         do 
do                         do 
do                           do 
do                         do 
do                          d»t 
do                         do 
do                         do 
do                         do 
do                         do 
do                           do 
do                         do 
do                          do 
do                         do 

Total 

Coufederatioiv 

do             

do             

do             

do             

*     cts. 

*      cts. 

1868 
18(59 

1870 
1871 

17,929  34 

do             

do            

do            

do              

do            

do            

do 

1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 



6,399  41 

14,943  88 

4,018  90 

443  00 

110  75 

22  30 

do                    

d(.          . .          

do              

520  00 

do              

do            

do            

do            

do            

do            

do            

do            

do            

do            



44,387  58 

LEONARD  8HANNON, 

Accoiinto/nt. 


DKFAin'MKNT    OF    RAILWAYS    AXD    CaXALS, 

Ottawa,   31st  DeeemWr,   1891 


i^— U 


[1891] 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  1892 


Statements   showino-   the 


amounts  expended  on  Construction, 
LACHINE  CANAL. 


Renewals,    cfec. — Con.^ 


^6 

ii 

Capital. 

Renewals 
Chargeable 

C!<.„«r 

!>„,.„;>,. 

Income.     | 

1                       1 

Expenditure  by  Imperial  Government 

( Government  exi)enditure  prior  to  Confederation 
do                      since                do 
do                       do                  do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 

.      $      cts. 

40,000  00 
2,547,532  85 

2,000  66 

•$     cts. 
.1,852  70 

'$     cts. 

13,742  05 
14,209  02 
15,834  49 
17,478  52 
16,076  93 
23.601  03 
25,811  07 
28,592  01 
33,797  73 
33.148  86 
39,062  97 
42,338  84 
38,950  90 
39,027  99 
41,158  90 
45,554  91 
48,624  51 
49,004  85 
50,969  10 

53.113  97 
52,229  61 
54,110  67 

53.114  34 
50,721  69 

•S     cts. 

10,431  51 
12,085  84 
13,302  39 
15,093  25 

do                      do                  do         . . 
do                       do                  do         . . 



12,231 '46 
35,158  21 

do                       do                   do         . . 
do                       do                  do 
do                       do                  do 

36,708  15 

7,824  28 

158,618  35 

197,420  52 

12,334  69 
34,300  60 
22,828  66 

do                       do                  do 

30,057  34 

do                       do                  do 
do                       do                  do 
do                       do                  do         . . 
do                      do                  do         . . 

327,769  39 

1,439,375  73 

1,484,619  63 

958,053  30 

369,566  74 

292,165  51 

252,821  33 

396,496  96 

188,266  18 

111,215  23 

210,509  42 

28,772  52 

19,414  34 

76,032  96 

7,448  03 

217  53 

::;.::■:::."■ 

29,103  65 
19,824  33 
13,646  41 
12,400  78 

do                       do                  do 

10,223  62 

do                       do                  do 

19,888  33 

do                       do                  do         . . 
do                       do                  do         . . 
do                       do                  do         . . 
do                       do                  do         . . 
do                       do                  do 
do                       do                  do 
do                       do                  do 
do                       do                  do 
do                       do                  do 
do                       do                  do         . . 

2,978  66 
1,859  68 

'12, 981 '59' 

7,996  38 

972  71 

8,238  46 

16,555  75 

17,116  46 
18,199  59 
19,683  24 
20,199  78 
19,199  18 
22,567  81 
19,999  64 
22,957  71 
22,999  38 
36,292  98 

9,152,848  95 

100,425  54 

800,274  96 

474,737  17 

BEAUHARNOIS  CANAL. 


(Government  expenditure  prior  to  Confederation 'l,611,424  11 


do 
do 
do( 
do 
do 
do 
do- 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
.lo 
r|(. 


since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
d.) 
do 
do 
do 
do 
do 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


63, 


193  75 
55  00 
27  50 

27 '50' 

,122  50 

26  00 

36  00 


266  15 


727  44 
277  98 
999  79 
491  80 
633  57 
411  97 
993  52 


11,611,690  26 


17,085  68 


141,110  00 


9,349  99 
9,626  99 
10,117  57 
12,316  53 
11,792  46 
12,210  73 
15,392  51 
14,399  32 
14,465  86 
14,377  63 
14,383  37 
15,015  86 
15,362  6] 
17,659  93 
18,804  53 
18,287  77 
19,107  38 
18,960  40 
19,228  90 
18,867  45 
19,325  05 
20,019  11 
19,847  42 
18,886  86 


6,216  98 

6,498  57 

6,384  81 

5,722  3G 

15,733  38 

9,882  06 

10,990  56 

12,253  01 

17,170  83 

15,207  36 

9,861  05 

10,370  71 . 

8,997  34 

10,770  67 

20,813  86 

15,826  71 

16,2.32  61 

14,637  70 

14,356  00 

14,999  88 

14,285  98 

14,982  54 

14,999  20 

12,537  39 


377,806  23   299,731  56 


l)Kl'.\iriMENT    OF     KaILWAYS    AND    CaNALS, 

Ottawa,  ."^Ist  December,  1891 
4  [1891] 


LEONARD  SHANNON, 

Accountant. 


55  Victoria. 


Sessional  Papers  (No.  I). 


A.  1892 


8t.\TKMKXTS  show  ill 


the  ;iiii( (lints  ('.\|)('ii(l('(l  (»ii  (.'oust  ruction,  Ivciicwiils,  iV'c 
(M)l{X\V.\rJ.  CANAL. 


( 'oiii nnu'd 


Dapital. 


.$      cts. 


Renewals 

Chargeablt 

to 

Income. 


%         CtH. 


Stafi". 


♦'pairs. 


$      cts. 


%      ct«. 


•rnnient  e.xpciiditme 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


|)i'iort( 
■iiucc 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


)Confedei 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


1,933,152  69 
10,692  04 

"2,786  00 

17,780  05 

7  50 

10,000  21 

1,011  75 

1,780  00 

'  49,2li'  37 
145,015  45 
143,092  05 
109,454  95 
53,948  14 



44,587  61 

21,728  93 
23,018  13 



62,034  90 

57,820  83 
46,966  43 

16,298  96 
6,960  95 

67,945  74 
163,993  85 
365,038  01 
599,001  85 

'"'Xooo'oo' 

1,459  98 

3,898,482  97 

58,305  40 

11,244  47 
10,347  91 
10,3()8  16 
11,848  39 
10,594  30 
13,042  25 
13,405  20 
13,351  91 
13,320  61 
13,375  70  i 
13,825  50  i 
13,817  96  I 
14,440  33  ! 


3,774  18 
3,859  14 
7,145  42 


15,173  60 
15,052  20 
18,283  67 
18,475  48 
15,988  96 
15,994  80 
17,520  54 
16,938  54 
17,890  55 
17,063  49 
16,077  72 


8,891  61 

8,163  70 

12,467  65 

7,610  70 

7,097  34 

6,423  67 

6,440  54 

4,935  21 

4,983  15 

9,735  7() 

5,524  10 

6,634  62 

8,361  71 

9,007  73 

12,368  51 

11,832  83 

12,100  29 

13,942  64 

58,205  26 

12,758  18 

9,830  05 


347,442  24      252,093  99 


WILLIAMSBURG  CANALS. 

— 

Ocnernment  expenditure  prior  to  Confederation 
do                     since               do 
do                       do                 do 
do                       do                 do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 

1,320,655  54 

5,745  97 
5,769  81 
5,573  13 
6,382  17 
5,542  94 
6,424  49 
6,857  19 
6,547  62 
7,418  39 
7,388  08 
7,430  11 
7,517  20 
7,590  15 
7,572  35 
7,589  44 
7,423  48 
7,757  04 
7,696  (>7 
7,671  54 
7,635  54 
7,646  79 
7,485  28 

6,442  41 
5,670  88 
6,546  16 

do                        do                 do 
do                        do                 do 
do                        do                 do 



"1,077  6o" 

5,308  41 
3,230  07 
7,347  75 



7,395  92 

do                       do                 do 

4,110  29 

do                       do                 do 

'..... 

11,690  98 

do                        do                 do 

10,053  61 

do                        do                 do 

4,449  78 

do                       do                 do 

3,549  71 

do                        do                 do 
do                        d( )                 do 



3,999  77 
5,020  73 

7,447  69 

do                       do                do 

13  19 

2,473  44 

103,237  12 

149,835  71 

115,853  00 

70,128  29 

59,867  26 

139,078  37 

230,670  60 

7,299  39 

do                       do                 do 
do                       do                 do 
do                       do                 do 
do                       do                 do 

7,349  .37 

8,198  03 
7,847  05 
7,904  76 

do                       do                 do 
do                       do                 do 

1,613  67 

8,190  13 
8.794  61 

do                        do                 do 



8,954  53          8,191  ()9 
8,678  25          7,987  40 

2,191,812  52 

2,690  67 

172,298  16  ;   164,026  59 

LEONARD  SHANNON, 
Dkpartment  of  Railways  andCanals,  Arronntdnt. 

Ottawa,  3Lst  Decem))er,  189L 
[1891] 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  1892 


Statements  showing  the  amounts  expended  on  Construction,  Renewals,  vfec. — Continuj'd. 
ST.  LAWRENCE  RIVER  AND  CANALS,  SURVEYS,  &c. 


Year  ending 
30th  June. 

Chargeable 

to 

Capital. 

Chargeable 

to 

Income. 

(xovernment  e.xpenditure  prior  to  Confederation 

do                      since                do               1868 

%       cts. 
18,442  85 

i?        cts. 
98,378  46 

do                        do                 do            1869 

do                       do                 do            1870 

do                        do                 do            1871 

do                         do                  do             .' 

do                        do                 do              

do                        do                 do            

do                         do                  do             

do                         do                  do             

do                        do                 do            

1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 



'33^241  69 

26,541  30 

20,611  36 

50,215  47 

47,377  31 

5,570  46 

9,265  77 

9,214  56 

6,927  96 

28,933  45 

44,874  31 

89,846  03 

115,110  17 

116,051  73 

74,437  31 

56,482  85 

18,493  92 

23,979  91 

35,137  25 

do                        do                 do              

do                        do                 do              

do                        do                 do              . 

do                        do                 do            

do                        do                 do            

do                        do                 do            

do                         do                  do             

do                         do                  do             

do                         do                  do             

do                        do                 do              

do                        do                 do              

do                         do                  do             

do                        do                 do            

do                         do                  do 

830,755  66 

98,. 378  46 

WELLANE 

CANAL. 

'I- 

Renewals 

Capital. 

Chargeable 

Staff. 

Repairs. 

m 

to 
Income. 

$       cts. 

$       cts. 

$       cts. 

§       cts. 

Imperial 

Government . . . 

222,220  00 



(TOVernmeTitexnpTiditiirt^ 

prior 

to  Confederation 

7,416,019  83 

do' 

since 

do 

1868 

12,097  84 

37,679  05 

38,852  9ti 

do 

do 

do 

1869 

43,486  36 

39,060  61 

50,773  03 

do 

do 

do 

1870 

22,173  72 

40,340  45 

65,009  19 

do 

do 

do 

1871 

48,569  10 

42,383  33 

53,381  02 

do 

do 

do 

1872 

53,680  32 

6,022  44 

37,085  37 

50,276  90 

do 

do 

do 

1873 

82,282  20 

47,876  27 

45,382  99 

66,550  73 

do 

do 

do 

1874 

74(),420  01 

50,966  48 

103,666  99 

do 

do 

do 

1875 

1,047,119  91 

52,595  00 

88,539  99 

do 

do 

do 

1876 

1,569,478  19 

700  00 

57,623  31 

81,376  12 

do 

do 

do 

1877 

2,199,!)62  61 

59,963  47 

49,783  93 

do 

do 

do 

1878 

2,138,392  99 

60,138  59 

66.393  53 

do 

do 

do 

1879 

1,552,697  41 

59,942  23 

56,755  57 

do 

do 

do 

1880 

1,252,924  75 

63,198  10 

76,535  25 

do 

do 

do 

1881 

1,242,943  37 

6,593  i9 

56,398  04 

69,249  53 

do 

do 

do 

1882 

(503,402  17 

13,664  80 

74,641  51 

84,374  97 

do 

do 

do 

1883 

549,433  29 

5,979  03 

109,207  21 

72,707  62 

do 

do 

(Jo 

1884 

432,836  21 

113,276  87 

90,926  97 

do 

do 

do 

1885 

463,505  38 

6,1.50  2i 

112,670  00 

91,534  66 

do 

do 

do 

1886 

215,380  75 

1,359  00 

111,660  22 

69,507  48 

do 

do 

do 

1887 

1,071,073  87 

3,828  67 

109,371  69 

77,440  80 

do 

do 

do 

1888 

429,720  94 

10,740  86 

110,806  01 

86,518  97 

do 

do 

do 

1889 

225,910  21 

43,803  80 

113,587  05 

77,547  77 

dr, 

<lo 

do 

1890 

117,633  22 

51,648  28 

109,202  02 

72,686  19 

do 

do 

do 

1891 

36,371  03 

19,767  73 

107,662  63 

82,548  30 

23,724,493  46 

288,877  10 

1,774,842  23 

1,722,938  47 

Dki't.  ()i-  liAiLWAVs  .\Ni)  C.ANALs,  OTTAWA,  Dec.  31,  1891.  LEONARD  .Shannon,  Acconaiavt. 

6  [1891] 


I 


55  Victoria. 


Sessional  Papers  (No.  IJ.) 


A.  1802 


Statkmknts  show  ill*;-  tlio  aniouiits  ('\))t'ii(l('(l  on  Coiistiuction,  Kcncwiils,  i^cc.      (Jonti  nnt  (f^ 
STK.     ANXK'S     J.OCK     AND     CANAL. 


Capital. 

Renewals 

Chargeable 

to 

Income. 

Stjitt". 

Kepairs. 

( ;()Vfninient('xi)('nditui('i)i'iorto  Confederation 

1868' 

1860 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

.$     cts. 
134,456  51 

.$     cts. 

8     cts. 

$     cts. 

778  1() 
1,062  96 
1,136  54 
1,285  84 
1,106  80 
2,199  64 
2,614  90 
1,859  20 
1,952  14 
1,982  65 
2,057  32 
2,202  03 
2,152  57 
2,553  02 
2,611  30 
2,569  86 
2,775  32 
2,618  60 
2,611  90 
2,537  41 
2,505  61 
2,569  22 
2,571  04 
2,505  69 

432  47 

do                           do              do 



1,873  51 
1,28(1  'M\ 

do                            do               do 



"12;  753  27 

32,627  71 

24,935  85 

30,003  08 

14,618  85 

22,113  02 

3,054  68 

()9,042  76 

193,158  3() 

172,959  95 

142,006  25 

93,679  57 

129,681  67 

45,27()  08 

18,910  55 

24,786  33 

6,151  14 

1,.539  i\'2 

do                            do               do         .  . 
do                            do               do 
do                            do               do 

1,939  46 
540  U 

1,.S93  68 
1,264  40 
7,208  (i3 

do                           do              do 
do                             do               do 





4,506  68 
4,033  72 

do                             do               do 
do                             do               do 
do                           clo              do 
do                           do              do 
do                           do              do 
do                           do              do 
do                           do              do 
do                           do              tlo 

1,75(;  93 
541  95 
3,259  70 
1,704  71 
3,257  92 
2,343  99 
3,448  83 
2,725  49 

do                           do              do 
do                           do              do 
do                           do              do 
do                           do              do 
do                           do              do 
do                           do              do 
do     .                       do              do         . . 



"    6^054  io" 
1,372  59 

'"'8, 173  69 

4,042  04 
.5,803  01 
1,499  96 
1,380  75 
1,730  79 
1,525  51 
1,503  56 

1,170,215  63 

18,079  95 

50,819  72 

60,057  56 

CARILLON    AND    GRENVILLE    CANALS. 


Government  expenditure  prior  to  Confederation  I . 


(53,053  64 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


I  187. 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


165.257  28 
133,199  10 

245.258  38 
339,864  76 
326,203  16 
245,738  04 

22,676  20 

243,141  24 

281,514  27 

336,707  53 

433,084  39 

433,575  10 

399,267  16 

157,187  72 

104,973  24 

20,747  11 

38,996  29 

298  17 

17  58 


3,990,760  36 


19,817  22 


4,167  96 
23,119  37 


3,051  38 


5  0(J 


4,526  61 
4,395  25 


59,152  79 


6,301  88 
(),549  38 
(),617  81 
8,()76  90 
8,324  51 
10,068  28 
10,710  88 
10,378  57 
10,764  38 
11,050  27 
11,401  30 
11,501  22 
11,959  14 
13,059  18 
14,387  49 
17,479  58 
17,393  91 
19,702  30 
20,597  82 
20,011  36 
21,531  12 
22,098  88 
15,896  16 
21,230  22 


327,692  54 


8,911  28 

10,157  42 

9,852  09 

8,218  24 

17,235  31 

8,781  50 

10,605  82 

18,520  44 

11,475  96 

10,304  0(; 

5.082  72 

7,629  98 

7,625  54 

8,076  91 

7,582  68 

8,310  02 

7,918  42 

10,429  26 

9,303  31 

10,554  41 

10,0.3()  62 

10,ia5  66 

7,582  38 

,10,796  m 

235,126  71 


LEONARD  SHANNON, 

Department  of  Eailways  and  Canals,  Accountant. 

Ottawa,  Slst  December,  1891. 


[1891] 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  1892 


Statements  showing  the  amounts  expended  on  Construction,  Renewals,  etc. — Continued. 

CULBUTE  LOCK  AND  DAM. 


.si 

Is 

Si 

Capital. 

Renewals 

Chargeable 

to 

Income. 

Staff. 

Reiiair.s. 

(rovernuieiit  expenditi 
do 

re  since 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
'    do 

do 

do 

do 

do 

do 

do 

Confederation., 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 

$       cts. 

S     cts. 

$      cts. 

$      cts. 

do 
do 

■      ■  ■ 



df) 

1 

do 

835  53 
38,388  99 

do 



do 

63,659  29 
76,842  44 
56,081  87 

5,933  53 
20,694  19 
16,688  20 

4,721  62 
29,567  15 
14,249  60 

8,151  16 
19,071  76 
26,385  27 

7,760  88 

7,573  99 
17,112  01 

2,818  35 

2,183  15 

do 
do 

do 
do 



do 

202  50 
962  85 
790  00 
695  00 
733  50 
730  00 
730  00 
730  00 
739  50 
1,050  00 
747  83 
745  25 

259  3i 

do 
do 
do 





162'33' 

288  99 

do 



do 
do 
do 

572  75 

2,396  14 

967  33 

do 

730  60 

do 

116  53 

do 

"9",i22"65 

do 

499  91 

379,494  46 

48,346  57 

8,856  43 

5,993  89 

RIDEAU  CANAL. 

Imperial  Government . 
(Government  expenditiir 
do 

e  jirior 
since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 

to  Confederation 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 

3,911,701  47 
153,062  60 

j 



""7,298'i2' 

18; £97  28" 
19,250  71 
20,022  37 

22.814  58 
22,139  48 
22,841  51 

26.815  44 
26,553  37 
26,430  77 
25,959  56 
26,651  51 
26,042  52 
26,463  88 
26,024  71 
26,915  29 
27,322  81 
26,938  95 
26,971  32 
27,045  95 
29,440  46 
33,458  83 
33,801  77 
34,270  57 
34,641  98 

16,475  21 

do 

13,140  77 

do 

13  16 
11,732  98 

4,967  50 
18,070  97 

5,793  16 

19,469  33 

do 

18,120  52 

do 

14,005  32 

do 

. . 

26,074  49 

do 

22,957  40 

do 

9,310  85 

2,163  96 

214  11 

'"7',703'88 

19,699  81 

do 

14,428  25 

do 
do 
do 
do 

14,198  18 

11,034  22 

7,134  55 

11,434  05 

do 
do 

..    .       ... 

133  50 

8,627  00 
13,860  28 

d.. 
do 
do 
do 
do 
do 
do 

'.'.'.'..'.'.'.'. ':'. 

70  65 

4,597  50 

2,098  76 

550  00 

20,823  96 

18,889  48 

6,665  22 

21,124  10 

20,967  25 

23,524  84 
19,245  02 

18,189  55 
35,648  04 
18,565  34 
25,478  87 
18,106  36 

do 

18,025  21 

do 



21,537  56 

4,084,156  87 

143,796  31 

637,215  62 

428,980  17 

Department  of  Railways  and  Canals, 

Ottawa,  .31st  Decenil)er,  1S91. 
8  [1S91 


LEONARD  SHANNON, 

Accountanf. 


1^ 


Victoria. 


Sessional  Papers  (No.  D.) 


A.  1892 


■iXATKlMKN'Ts  showing'  t  lu' aiuoiiii  t  s  ex  pt'iidcd  on  (voiist  luct 

ST.  OUKS  LOCK. 


Kciicu  ills,  A'c.       (\nit'i  II  iii'iL 


\^     \      C;i|.itill. 


\    lloiH'wals 

I  Cliargi-alilc 


Jovernnit'nte.xpeiulituic  prior  to  Confederation  i 


do 
d.. 
do 
do 
do 
d.. 
do 
do 
d.. 
do 
do 
do 
do 
d(. 

do 

do 
do 
do 
do 
do 
do 
do 
do 


■iiuce 
do 
do 
(!(. 
do 
do 
do 
(U. 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


18(58 
1869 

1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


$    Ct!S, 

121,537  65 


%     cts. 


statr. 


.«?   cts. 


•S   ct.< 


121,537  65 


17,230  32 
5,279  17 
4,700  64 


17,964  45 
24,571  96 
21,696  74 


1,532 
1,755 
1,458 
1,414 
1,565 
2,07() 
2,219 
1,362 
1,403 
1,5:}3 
1,556 
1,581 
1,614 
1,741 
2,002 
2,361 
2,315 
2,271 
2,311 
2,175 
2,216 
2,421 
2,138 
2,011 


753  74 
1,399  l.s 
1,006  22 
1,210  9H 
1,263  1!» 
1,575  10 
2,3()3  42 
1,245  ()!» 
1,601  71 
750  80 
283  77 
45(;  07 
705  54 
1,299  77 
1,902  41 
2,188  08 
1,494  99 
3,652  63 
4,143  47 
5,864  78 
2,801  17 
2,002  63 
1,935  44 
4,460  16 


91,443  28   45,040  65  I  46,360  94 


OHAMBLY  CANAL. 


fovernmentexpenditurejrt'ior  to  Confederation 
do                   since               do 
do                       do                 do 
.     do                      do                do 
do                      do                 do 
do                      do                 do 
do                      do                 do 
do                      do                 do 
do                      do                do 
do                      do                 do 
do                      do                do 
do                      do                 do 
y                  do                      do                 do 
1                  do                      do                 do 
1                  do                      do                 do 
do                      do                 do 
do                      do                 do 
do                       do                 do 
do                      do                 do 
do                       dt)                 do 
do                       do                 do 
do                       do                 do 
do                       do                 do 
do                       do                 do 
do                      do                 do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
188(; 
1887 
1888 
1889 
1890 
1891 

634,711  76 

""8,312  90 
8,437  22 
8,934  41 
10,214  71 
9,628  50 
10,390  44 
11,675  67 
12,201  99 
10,593  14 
10,281  78 
10,413  99 
11,301  53 
11,516  22 
13,950  47 
16,686  78 
15,904  38 
18,448  85 
18,378  55 
19,501  28 
19,053  62 
20,073  60 
19,679  22 
19,655  38 
19,204  76 

9,355  70 

13,120  97 
20,180  73 

2,4i5  00 

2,839  85 

1,906  40 

759  00 

2,810  00 

22.426  33 
22,327  99 
11,789  27 

16.427  19 
16,306  91 

13,273  56 

80  00 

10,111  32 
6,022  96 
8,809  77 

12,377  74 
20,705  17 

31,796  41 
21,332  36 
41,640  77 
21,049  23 
14,547  27 
17,911  17 
65,536  64 
51,437  87 
23,221  48 
43,344  41 

16,843  60 
15,182  24 
12,003  34 

13,046  95 



11,999  77 
20,071  37 
11,823  74 
19,392  18 

14,399  93 
11,399  93 

637,206  76 

340,132  86 

334,439  39 

349,398  66 

Apartment  of  Railways  axd  Caxals, 

Ottawa,  31st  December,  1891. 
[1891 


LEONARD 


SHANNON, 

Accountant. 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  189 


►Statements  showing  the  amounts  expended  on  Construction,  Renewals,  kc— Continues 

MURRAY  CANAL. 


(4overninent  expenditure  prior  to  Confederation 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do' 
do 
do 


since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Capital. 


$      cts. 


7,135  63 
84,071  68 
118,187  43 
148,902  66 
179,704  52 
142,563  66 
146,754  37 
215,326  46 
106,760  35 
61,260  49 


Renewals 

Chargeable 

to 

Income. 


.$     cts. 


400  00 


1,210,667  25 


400  00 


Staff. 


%     cts. 


494  31 
5,137  03 


5,631  34 


TRENT  CANAL. 


Government  expenditure  prior  to  Confederation 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


smce 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
d(. 


1868 
1869 
1870 
1871 

1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


309,371  31 


561  50 


40,767  16 
120,393  91 
121,382  84 

75,103  30 
179,541  63 
114,879  35 

47,592  13 

.58,644  50 
9,826  49 


1,078,064  12 


5,836  51 
9,303  66 
6,198  .57 


29,677  92 

11,. 522  65 

3,164  81 


65,704  12 


1,188  92 
2,489  93 
2,011  92 
2,235  50 
2,208  64 
3,. 303  87 
1,(^39  75 
1,938  08 
1,770  29 
3,242  05 
3,450  99 
3,803  66 


29,283  60 


Depahtmext  of  Railways  and  Canals, 

Ottawa,  3Lst  December,  1S91, 


LEONARD  SHANNON, 

Accoiinfant. 


10 


[1S91J 


.')  Victoria. 

Session, 

di 

I  Pa, 

pers  (No 

.  9.) 

A.  1^02 

r  V  I'KMKNTS  showing-  t  lie 

.uiiounts  ('Xj»(Mi(l('(l  on  (  'oust  iiict  ion,   licnrw  ;ils,  iVr.       ( 'tint'ni  loil, 
'PAY  CAXAL. 

Capital. 

Renewals 

Chargeable 

to 

Income. 

Staff. 

Repairs. 

rovernnient  cxixniditure  since 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      CO 
do                      do 
do                      do 
do                     do 
do                      do 
do                      do 
do                      do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 

$     cts. 

«      cts. 

*         CtH. 
...          ... 

>?      cts. 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

■ 



"     4,S3i"86 
50,878  12 
92,473  97 
65,561  51 

748  65    

49,617  92 

54,166  57 
89,486  18 
22,226  23 
17,114  78 





. .    . 

«• 

■"• 

446,357  08 

748  65 



SAULT  STK.  MARIE  CANAL. 

jrovernment  expenditure  since 
do                     do 
do                     do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                     do 
do                     do 
do                      do 
do                      do 
do                      do 
■  do                      do 
do                      do 
do                      do 
do                      do 
do                      do 
do                     do 
do                      do 
do                      do 

Confederation. . 
do 

1868 
1869 
1870 
1871 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

949  35 

1872 

1873 
1874 

1 

1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 



■■■■■■■■■ 





8,145  06 

34,018  95 

176,568  55 

325,336  33 





:.;■;:■■:::  ■;:;.:  ;:. 

544,068  89 

949  35 

"  Staff  and  Re 

Department  of  Railways  and  Cana 
Ottawa,  :31st  Decen 

pa 
L 

irs  inc' 
)or,  ]}- 

uded  in  Ride 

L 

s91. 

au  Canal. 
EONARD 

8HANNC 

Ace 

OlUiftfl/f. 

[1891] 
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55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  1892 


RECAPITULATION— EXPENDITURE^  ON  CANALS. 


Government  expenditure  prior  to  Confed- 
eration, including  Imperial  Government 

(iovernment  expenditure  since  Confedera- 
tion 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

dp 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Capital. 


$   cts. 

20,593,866  13 

33,617  56 
126,898  20 


255,645  75 
256,547  27 
1,189,591  91 
1,714,830  37 
2,388,733  46 
4,131,374  30 
3,843,338  62 
3,064,098  61 
2,123,366  34 
2,075,891  65 
1,593,174  09 
1,763,001  97 
1,577,295  42 
1,504,621  47 
1,333,324  80 
1,783,698  16 
1,033,118  34 
972,918  43 
1,026,364  24 
1,318,092  15 


55,703,409  24 


Inconi 


f$   cts. 

98,378  46 

95,347  79 

55  00 

90,355  96 

116,429  54 

33,289  27 

127,369  55 

51,037  05 

479  00 

810  75 

22  30 


7,246  69 

55,025  03 

62,503  14 

60,993  99 

58,297  59 

31,984  02 

65,983  06 

120,561  59 

162,015  49 

146,853  54 

165,843  87 


1,550,882  68 


LEONARD 


Department  of  Railways  and  Canals, 

Ottawa,  31st  December, 


1891. 


Staff. 


$      cts. 


113,084  50 
116,069  76 
120,403  02 
135,040  81 
124,137  09 
148,581  18 
167,194  40 
168,401  21 
178,411  80 
179,661  40 
187,521  31 
191,892  44 

195.039  33 
197,573  62 
224,572  61 
269,415  01 
280,657  29 
280,226  20 
282,323  63 
285,172  62 
292,458  76 

301.040  23 
290,516  63 
294,562  12 


5,023,956  97 


Repairs. 


$      cts. 


101,646 
118,579 
150,176 
140,467 
152,086 
186,573 
213,613 
203,226 
190,578 
138,448 
122,251 
115,349 
147,167 
154,653 
187,399 
178,617 
192,219 
201,708 
198,251 
198,888 
201,928 
240,261 
176,089 
204,768 


44 

70 
5l' 

25  II  ilo 
13  I  k 

45 


02 


4,114,953  04 


SHANNON, 

Accountant. 
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[1891] 


1)5  Victoria. 


Sessional  Papers  (No.  9.) 


A.  1892 


INTEKCOl.ONJAJ.  RAILWAY 

''(Inchuliiifjf  iunouiits  piiid  to  Nova  Scotia  Railway  and  Enroi)ean  and  North  Anittiican  Railway,  N.li 


¥ 


endituiv 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


l)rior 
since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


to  Confederation 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Year. 


1868 
1869 
1870 
1871 

1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


ConstiiK 


I 

I  Working  Kx- 
pensfs,  inchid- 
j   ing  Windsor 
I        Branch 
Railwaj'. 


10, 


7(;6,725 
483,353 
282,615 
729,381 
916,782 
131,141 
201,450 
()14,898 
426,099 
108,321 
318,352 
408,816 
22(),639 
048,014 
608,732 
585,568 
616,632 
405,377 
195,363 
544,958 
823,070 
742.203 
655,228 
365,246 
79,929 


cts. 

54 
65 
18 
49 
13 
51 
37 
81 
55 
59 
19 
74 
19 
()0 
80 
79 
96 
52 
08 
17 
86 
09 
13 
48 
34 


$  cts. 

"359^96i  08' 

387,548  47 

445,208  75 

442,993  31 

595,076  22 

1,011,892  60 

1,847,175  24 

1,532,589  62 

1,277,197  79 

1,661,673  55 

1,811,273  56 

2,010,183  22 

1,607,956  70 

1,780,353  53 

2,080,592  37 

2,383.477  20 

2,.3()C),719  95 

2,4(;o,229  H7 

2,508,473  10 

2,854,158  91 

3,300,481  94 

3,174,785  19 

3,500,455  80 

3,691,273  (\r) 


*47,284,903  76    45,091,731  62 


Including  $296,872.90  charged  to  "Consolidated  Fund." 

Total  cost  of  construction  as  above §  47,284,903  76 

Less  amounts  transferred  from  Capital  to  Consolidated  Fund  as  follows  :— 

European  and  North 
Nova  Scotia  Ry.  American  Ry. 

1868 $    16,800  99  .$11,302  89 

1870 34,403  45  1,749  21 

1871 50,405  69 

1873 106,899  59         75,311  08 


•S  208,509  72 


.$  83,363  18 
208,509  72 


296,872  90 


Agreeing  with  Balance  Sheet,  Public  Accounts,  1890-i)l,  page  xiv .Ij;  46,988,030  86 

Total  cost  of  road  and  equipment  chargeable  to  Capital  Acco\nit  as  per 

Chief  Engineer's  Report,  page  34 . . . 46,988,163  15 

Difference  to  be  adjusted  before  next  report 8  132  29 


JDepartment  of  Railways  and  Canals, 

Ottawa,  31st  Deceniber,  1891. 


LEONARD  SHANNON, 

Accotintaiif. 
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A 


EASTERN  EXTENSION  RAILWAY. 


Year.         Capital. 


$      cts. 


Working 
Ex])enses. 


Government  exi^enditure  prior  to  Confederation. 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
d6 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


1868  ! 

1869 

1870  I. 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 


1,284,311  97 

2,055  92 

183  79 


34,235  73 


3,255  40 


1,324,042  81 


10,033  77 
78,273  65 
94,756  06 
94,254  04 
90,954  73 
90,719  04 
79,102  77 


538,094  06 


*'  Included  in  Intercolonial  Railway  working  expenses. 


CARLETON  BRANCH  RAILWAY. 


Gf»\  ernnient  expenditure  prior  to  Confederation ....    ... 

do                     since                  do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 



do                       do                     do 

do                       do                     do           

do                       do                     do           

do                       do                     do           





do                      do                    do 

d(t                       do                     do           

do                       do                     do 

do                      do                    do          

— 



do                      do                    do 

do                      do                    do          



do                      do                    do 

do                      do                    do          

■    "85",6io'69 

2,299  62 

500  17 

do                      do                    do          

do                      do                    do          

do                      d(»                    do          

do                      d(»                    do          

88,410  48 

I  )i;i'\i:rMKNr  ok  Railways  and  Canals, 

(.)TTAVVA,  .'')lst  Decernher,  1S91. 
U  [1891] 


LEONARD  SHANNON, 

A  Ci'ourUanf. 


Victoria. 


Sessional  Papers  (No.  D.) 


A.  181)2 


CAJ'K  BRK/I'ON    KAILW.W. 


iient  exi)endituiv 

prior 

do 

since 

flo 

do 

d(. 

do 

dc. 

do 

d(. 

do 

d(. 

do 

do 

d<. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

d(. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

to  Confederation i  IHHH 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


l.S()<) 
1870 
1S71 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
188J) 
1890 
1891 


Capital. 


j       Working 
I      Kx|>enHes. 


$     etH.  I 


76,501  89 

689,450  50 

1,083,276  60 

1,170,523  62 

521,441  62 


3,541,194  23 


OXFORD  AND  NEW  GLASGOW  RAILWAY 


Government  expenditure  prior  to  Confederation 


^..,.,.. 

since 

do 

■   

do 

do 
do 

do 
do 

do 

do 

do 

do 

do 

d<» 

do    >  . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

d(. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

d<» 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

• 

do 

do 

do 



do 

do 
do 

do 

do 

do 





1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


280,932  35 
840,553  57 
434,074  60 

220,886  39 


1,776,446  91 


CtH. 


nKPAHTMKXT    OF    RAILWAYS    AND    CaXALS, 

Ottawa,  3Lst  Decembei-,  1S91. 


LEONARD  SHANNON, 

Accountant. 


[18911 
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A.  1892 


MONTREAL  AND  EUROPEAN  SHORT  LINE  RAILWAY. 


(Government  expenditure  prior  to  Confederation. 


do 
do 
do 
do 
do 
do 
do 
do 
df» 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
df. 
do 
do 


since 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Year. 


Construction. 


Working 
Expenses. 


•S      cts. 


cts, 


1868 
1869 
1870 
1871 

1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1833 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


49,587  4« 

135,214  38 

24,157  32 

397  35 


124,568  23 


333,924  73 


PRINCE  EDWARD  ISLAND  RAILWAY. 


ernment  expenditure  prior  to  Confederation 

do                     since                  do           

3,114,735  11 

1874 

750  00 

do                      do                    do          

1875 

46,086  63 

49,344  62 

do                       do                    do 

1876 

42,546  10 

219,930  43 

do                      do                    do          

1877 

200,000  00 

228,595  25 

do                      do                    do          

1878 

6,551  86 

221,  .599  49 

do                      do                    do            

1879 

40,129  05 

223,313  12 

do                      do                    do           

1880 

16,539  82 

164,640  55 

do                      do                    do          

1881 

203, 122  88 

do>                     do                    do          

1882 

402  03 

228,259  97 

do                      do                    do          

1883 

.57,186  02 

252,808  41 

do                      do                    do          

1884 

130,663  38 

236,428  13 

do                      do                    do          

1885 

76,956  56 

211,207  01 

do                      do                    do           

1886 

4,668  33 

216,744  34 

do                      do                    do          

1887 

5,800  00 

204,237  45 

do                      do                    do          

1888 

229,639  95 

do                      do                    do          

1889 

247,559  44 

do                       do                    do          

1890 

266,485  85 

do                       do                    do          » 

1891 

257,990  08 

3,742,264  89 

3,662,656  97 

DKI'Ain.MKNT  OF   RAILWAYS  AND  CaNALS, 

Ottawa,  31st  December,  189L 


LEONARD  SHANNON, 

Accountant. 
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r 

CANADIAN  PACIFIC  RAl 

LWA^•. 

[ 

Construction, 

1 

Y.-ar. 

including' 
Su>)sidv  of 

Working 
Kxi)enseH. 

*!25,000,000. 

.«i            CtH. 

^       ots,' 

ii 

oveniiuent  t'NiH'iH 
do 

itiir«'  iirior 
since 

to  CojifrdcratioTi 

do               

lS(iS 

:::■■;::;■■;;■ 

do 

d.) 

do                 

1H()!» 



do 

.lo 

do             

1870 

do 

do 

do                    

1871 

30,148  32 

do 

do 

do                  

1872 

489,428  1() 

do 

do 

do                    

1873 

5«jl,818  44 

do 

do 

do                 

1874 

310,224  88 

do 

(io 

do                    

1875 

1, 546, 241  H7 

do 

<lo 

do                    

187<) 

3,34(>,5f)7  0() 

do 

do 

do                  

1877 

1,091,149  97 

do 

do 

do               

1878 

2,228,37^  13 

do 

do 

do           

1879 

2,240,285  47 

do 

do 

do                   

1880 

4,044,522  72 

78,892  01 

do 

do 

do                 

1881 

4,908,503  93 

236,944  98 

do 

do 

do                 

1882 

(1)   4,589,075  79 

1,786  20 

do 

do 

do               

1883 

(2)10,033,800  04 

200  09 

do 

do 

do           

1884 

(3)11,192,722  02 

327  02 

do 

do 

do           

1885 

(4)   9,900,281  53 

do 

do 

do 

1880 

(5)  3,072,584  81 

do 
do 

do 

do 

do           

do              

1887 

1888 

(6)      915,057  49 
52,098  65 

do 

do 

do 
do 

do           

do              

1889 
1890 

80,710  07 
40,980  54 

do 

do 

do               

1891 

37,307  00 

''    61,977,947  69 

318,216  30 

Agrees  with  Public  Accounts  balance  sheet,  1890-91,  page  xiv. 

(1)  Including.  .    $  2,210,000  00  on  account  subsidy 

(2)  do         5,323,076  60  do 

(3)  do 7,254,208  27  do 

(4)  do         , 0,802,201  00  do 

(5)  do         2,890,427  00  do 

(6)  do         400,087  13  do 

$25,000,000  00 


LEONARD  SHANNON, 

Accouiitatit 


Department  of  Railways  and  Canals, 


Ottawa,  31st  December,  1891, 


[1891] 
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ANNAPOLIS  AND  DIGBY  r.AILWAY, 


year. 

Capital. 

Working 

Expenses. 

Cto\  evniueiit 

expenditure  prior  to  Confederation   

since           do                

do             dc>                  ■  . . . 

$       cts. 


Si       cts. 

do 

1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 



do 

'< 

do 

do            do               

do             do                

do             do 

.% 

do 

do 

do 
do 

do             do                

do             do                ...    

do             do 

:::;::::;:::::::::;:::;:::;■ 

do 

1 

do 

1 

do 

do             do                .  .      .    

do             dc)                

do 

do 

do             do 

do             do                

do             do                

do 
do 

i 

do 
do 

do             do                

do             do                

;;;;;■;;;;;;;■ 



do 
do 
do 

do             do                

do             do                 

do             do                  . .       

do             do                

do             do                 

do             do                

do 

do 

do 

9,847  27 
381,942  75 
196,869  36 

do 

do             do 

do 

do             do                

588,659  38 

LEONAKD  SHANNON, 

Accountant. 
Department  of  Railways  and  Canals, 

Ottawa,  31st  Decem])er,  1891. 
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RKCAPITILATK  )N     HA  I  L\VA^^S. 


rovernnieiit  vxvv 

ulitnre  prior  tc 

Conft'deration 

do 

smce 

do 

dt. 

do 

do 

do 

do 

do 

d(. 

dc» 

do 

d(. 

do 

do 

d(. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

;  Year. 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
187;') 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Constnictio 


13,881,460 

483,358 

282,615 

1,729,3.S1 

2,946,9.30 

5,620,r)()!» 

5,763,268 

3,925,123 

5,018,427 

4,497,434 

3,209,502 

2,643,741 

2,507,053 

(),109,077 

5,577,236 

5,175,046 

11,707,619 

14,01.3,074 

11,224,244 

4,443,220 

1,846,887 

1,765,582 

2,709,857 

2,392,767 

1,184,317 


cts 

65  I 

()5  ! 

18  i 

4!> 

45 

()7 

81 

«)9 

85 


120,657,794  88 


Working 
Exi>enneH, 


* 


359,1M)1  OS 
387,548  47 
445,208  75 
442,993  31 
595,076  22 
1,011,892  60 
1,847,925  24 
1,581,934  24 
1,497,128  22 
1,890,268  80 
2,032,873  05 
2,233,496  34 
1,851,489  26 
2,220,421  39 
2,310,638  54 
2,636,551  70 
2,613,508  87 
2,749,710  53 
2,819,973  5(» 
3,152,6:50  40 
3,621,076  62 
3,513,063  67 
3,846,044  42 
3,949,263  73 


49,610,698  95 


LEONARD  SHANNON, 

Accountant . 


Department  of  Railways  and  Caxals, 

Ottawa,   31st  December,   1891. 
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APPENDIX  No.  +. 


DkPAHTMKNT  of   liAILWAYS  AND  CaNALS, 

(  )ffi('i-:  of  riiF  Chikf  En(;i\hkh  and  Genkral  Mana(;kh, 

Ottawa,  11th  Noveni})ei-,  1S!)1. 

Sir,  I  have  the  honour  to  submit  to  you  my  annual  i-epoi't  in  connection  witli  the 
construction  of  the  following  I'ailways  : — The  Canadian  Pacific  Railway,  the  Cape  Breton 
Railway,  the  Oxfoj'd  and  New  (rlasgow  Railway,  the  Dig})y  and  Annapolis  Railway,  and 
also  the  subsidized  i-ailways,  l)oth  to  the  30th  June,  1891,  and  to  the  present  date. 

CANADIAN  PACIFIC  RAILWAY. 

The  arbitrators  appointed  to  adjudicate  upon  the  claim  made  upon  the  (lovernment 
by  the  Canadian  Paci^c  Railway  Company  in  connection  with  the  construction  of  the 
section  of  railway  built  by  the  Government  between  Savona's  Ferry  and  Port  Moody, 
amounting  to  about  1^12,000,000.  have  made  their  award,  which  amounts  to  .^579,255, 
which,  I  presume,  closes  this  part  of  the  case.  The  arbitrators,  however,  have  still  two 
small  matters  of  dispute  to  settle  between  the  Government  and  the  company-  —one 
relating  to  steel  rails  in  temporary  tracks,  etc.,  along  the  Pembina  branch,  amounting 
to  $57,481.71,  to  which  the  company  claim  to  be  entitled  free  of  charge,  and  the  othei* 
being  a  claim  arising  out  of  the  transfer,  under  agreement,  of  a  surplus  of  3,185  tons  of 
steel  rails  remaining  on  the  line  between  Port  Arthur  and  Cross  Lake,  at  the  date  of 
the  transfer  of  this  section  by  the  Government  to  the  company,  the  latter  alleging  that 
the  value  placed  on  these  rails  by  the  Government  was  excessive.  So  soon  as  the  award 
is  paid,  and  the  two  small  claims  just  described  are  settled,  the  Government  account  fur 
construction  will  be  closed,  with  the  exception  of  a  number  of  land  claims. 

I  should  state  that  the  amount  of  the  awai'd  is  to  be  expended  under  the  super- 
vision of  a  Government  officer,  whose  duty  it  Avill  be  to  see  that  the  work  covered  by 
the  award  be  well  and  faithfully  carried  out.  Had  this  work  been  originally  executed 
by  the  contractor  he  would  have  been  paid  for  it  at  his  contract  schedule  prices  for  the 
several  classes  of  work,  inasmuch  as  his  contract  was  an  item  schedule  one  ;  this  being 
the  work  which  the  arbitrators  have  called  upon  the  Government  to  execute,  the  latter 
is  involved  in  no  actual  loss,  inasmuch  as  the  arbitrators,  as  I  understand  the  mattei",  have 
merely  decided  that  the  Government  had  left  undone  woi'k  amounting  to  the  value  <>f 
$579,255,  which  was  necessary  to  complete  the  road  up  to  the  standai-d  called  for  ])y 
their  contract  with  the  company. 

As  stated  in  my  last  report,  dated  9th  October.  1890,  this  i-ailway  was  opened  for 
traffic  across  the  continent  on  the  28th  June,  1886.  with  a  length  of  road  in  opei-ation 
of  4,274  miles.  The  gross  earnings  for  the  tirst  twelve  months  were  $10,650,254.  On 
the  30th  June,  1891,  with  a  mileage  under  traffic  of  5,564  miles,  the  gross  earnings  foi- 
the  year  then  closed  amounted  to  $18,672,174,  showing  a  marvellous  development  in 
those  five  years.  The  future  prospects  of  the  line  are  still  more  encouraging,  and  its 
usefulness  in  the  development  oi  the  trade  of  the  country  is  everywhere  felt. 

CAPE  BRETON  RAILWAY. 

,  The  total  length  constructed  of  the  Cape  Breton  Railway,  including  branch  lines, 
is  98^  miles.  Since  my  last  report,  9th  October,  1890,  the  road,  though  not  thoroughly 
completed,  was  put  under  traffic  as  follows  : — Point  Tupper  to  Grand  Narrows  on  1st 
January,  1891  ;  Grand  Narrows  to  Sydney  and  North  Sydney,  24th  Noveml)er,  1890. 
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It  was  operated  throughout  the  winter,  with  some  difficulty,  owing  to  the  slides 
which  took  place  fiom  time  to  time  from  the  stiff  clay  slopes  of  the  cuttings  and  the 
slipping  aw^ay  of  the  embankments ;  upon  the  opening  of  spring,  well-manned  construction 
ti-ains  were  set  to  work  to  remove  the  material  which  had  slid  down  from  the  slopes,  to 
e(3mplete  the  filling  of  embankments,  the  ballasting  and  other  work.  This  work  had 
been  prosecuted  throughout  the  season  under  the  supervision  of  Mr.  Hiram  Donkin,  the 
District  Superintendent  of  the  traffic  department.  Owing  to  the  unforeseen  heavy  settle- 
ment in  some  of  the  embankments,  and  the  damage  done  to  the  works  by  gales  of  wind- 
and  heavy  wind  storms  which  have  prevailed  during  the  season,  much  more  has  had  to 
l)e  done  than  was  calculated  upon,  and  at  this  date  all  is  not  in  complete  ordei-;  but  Mr. 
Donkin  informs  me  that  in  two  or  three  weeks,  or  sooner,  it  will  be  ready  for  transfer 
to  the  traffic  department. 

Upon  this  road  there  are  several  large  steel  structures,  the  most  important  being 
the  bridge  over  the  "  Grand  Narrows  "  of  the  Bras  d'Or  Lakes.  It  is  1,720  feet  in 
length,  and  is  composed  of  six  spans,  each  of  242  feet,  and  a  swing  span  of  24,5  feet,  all 
resting  on  massive  masonry  piers  and  abutments,  the  piers  being  in  a  depth  of  75  feet  of 
water.  This  is  a  very  fine  piece  of  workmanship,  carried  through  to  completion  in  a 
most  satisfactory  manner  by  the  contractoi's,  Messrs.  Reid  and  Isbester.  The  other 
structures  referred  to  are  steel  trestles  of  some  maonitude,  beino- of  o^reat  heio'ht  and  con- 
siderable  length.  The  whole  of  the  structures,  including  culverts,  are  of  the  most  dur- 
aV)le  and  substantial  character,  and  the  road  is  first-class  in  every  respect. 

Expenditure  up  to  30th  June,  1891 13,541,194  23 

do  from  30th  June  to  31st  Oct.,  1891 58,278  77 

13.599,473  00 


OXFORD  AND  NEW  GLASGOAV  RAILWAY. 

This  road  is  72|  miles  in  length,  including  the  Pugwash  branch.  Although  not 
actually  completed,  it  was  put  under  traffic  on  the  15th  July,  1890,  and  has  since  been 
in  successful  operation.  The  works  of  construction  are  completed,  with  the  exception  of 
three  water  stations.  Two  first-class  passenger  cars  are  also  still  required.  Great  diffi- 
culty has  been  experienced  in  obtaining  a  water  supply  at  Pugwash  and  Wallace 
stations,  and  even  yet  this  has  not  been  done  with,  complete  success,  though  drill  holes 
lia\e  been  sunk  into  the  rock  at  these  two  points  several  hundred  feet  below  the  bottom 
of  the  wells.  At  any  day,  however,  a  suj^ply  may  be  reached.  The  two  lirst-class  cars 
ai-e  under  contiact  with  Messrs.  James  Harris  ct  Co.,  of  St.  John,  N.B.,  and  will  be 
ready  for  deliveiy  very  shortly.  The  road  is  in  good  running  oi'dei-,  and  is  built  in  a 
^ery  substantial  and  durable  manner,  the  superstructures  of  the  bridges  being  of  steel, 
and  resting  on  solid  masonry,  and  the  culvei'ts  of  masonry  and  double-strength  vitrified 
clay  culvert  pipes. 

E^xpenditure  up  to  30th  June,  1801 .^1,776,446  91 

do  from  30tli  June  to  31st  Oct.,  1891 16,695  80 


11,793,142  71 


DH^BY   AND  ANNAPOLIS   RAILWAY. 

This  section  of  railway  is  20  miles  in  length.  It  extends  from  Digby  to  Annapolis, 
and  is  familiarly  known  as  the  "Missing  Link."  It  is  a  section  of  the  Western  Coun- 
ties Railway,  which  took  j)ossession  of  it  on  its  completion  by  Go\"ernment  on  the 
27th  July,  1891,  and  which  has  since  operated  it  successfully.  I  believe  it  has  not  only 
prosed  to  be  a  gr-eat  boon  to  the  travelling  public  and  to  connnercial  men,  but  to  the 
Western  Counties  Railway  Company  also,  which  has  made  an  arrangement  with  the 
Windsor  and  Annapolis  Railway  Company  under  which  passeni>ei-.s  run  through  from 
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irrauuth  to  Hulifax  without  <-liMn^('  of  cai.s.      Tlir    Hiial    estimate   in  ta\oiir  of  Mcssi-s. 
feil   ct   Caiiipbell,  the  coiiti-fictors  foi-  the  const  met  inn  i)i'   this  r<»M(l,  has  not  yet    hecn 
liued,  but  will  be  eoinplete  in  a  few  days. 

Expeiuliture  up  to  30tli  June,  ISDl s.")SS,().")<j   :]s 

do  from  :U)tli  June  t(»  :nst  Oct.,   IS91 llMJ^f)   4.S 

5?ri01,o84  SI 


IJAILWAVS  SI   IJSIDIZKI)    1^   CASH,    KAILS  Oil    LAND. 

[ST  of  Railways  recei\ing  a  Cash  Subsidy  pei-  niile,  in  a  lump  sum,  or  lo  per  cent  on 
cost  of  tunnel  or  bridge  :  showing  the  amount  of  subsidy  gianted  to  each,  amounts 
paid  up  to  *^Oth  June,  1890,  during  the  yeai-  ended  '50th  June,  1891,  and  during 
the  three  months  ended  80th  Septembei-,  1891,  resj)ectively ;  also,  the  total  amount 
paid  u})  to  the  last  named  date. 


Albert  Southeni IG 

Amherstburg  and  Lake  Shore,  20 

Baie  des  Chaleius i  70 

Beauharnois  Junction   80 

Belleville  and  Lake  Nipissing.  30 

Belleville  and  North  Hastings  7 
Brantford,  Waterloo  and  Lake 

Erie      IS 

Brock ville,West[)ort  and  Sault 

Ste.  Marie 00 

Buctouche  and  ^loncton 32  , 

Canada  Atlantic 53  and 

bridge 

Canada  Central 120 

Canadian  Pacific 2,005 

Canadian  Pacific  Extension. . . '  160 

Cap  Rouge  and  St.  Lawrence .  12 
For  a  line  from  Cape  Tornien- 

tine  towards  Murray  Bay  .  .  20 

Caraquet (57 

Central  of  NeAv  Brunswick  .    .  44^ 
Cobourg,  Northumberland  and 

Pacific    30 

Cornwallis  \'alley 14 

Columbia  and  KtK)tenay  .    ...  35 

Cumberland .                 /. 14 

Dominion  Lime  Comi)any 0 

Drummond  Count>-    ...."...    .  58A 

Elgin,  Petitcodiac  &  Havelock  12"" 

P]rie  and  Huron 52 

Esquimalt  and  Nanaimo 71 

For  a  line  from  Fredericton  to 

the  N.  B.  Ry.  via  Oromocto 

^  and  Gagetown 30 

Fredericton    and    St.    Mary's 

Ry.  Bridge  Company  ....  lA 
Grand   Tiunk,  Georgian  Bayj 

and  Lake  Erie 15 

Great  Eastern. j  (JO 

Gi-eat  Nortliern |  50 

Guelph  Junction 1  KJ 


51,200  00, 

64,000  00' 

620,000  00 

06,000  00 

96,000  00 

22,400  00 

57,600  00 

192,000  00 

102,400  00 

314,400  00 

1,525,250  00 

25,000,000  00 

1,500,000  00 

38,400  00 


64,000  00 
224,000  00 
142,400  00 

9(j,000  00 
44,800  00 

112,000  00 
44,800  00 
22,400  00 

187,200  00 
38,400  00 

1()6,40(3  00 

750,00t>  00 


ice 

til 

III 

Subsidy  Paid  during 
the  "three  months 
ended    30th    Sep- 
tember, 1891. 

■~  f;t  — 
|§-| 

s      cts. 
20,815  63 

$     Cts. 
10,684  37 

i!!   cts. 
11,800  00 

^^   Cts. 
43,300  00 

524,175  00 

524,175  00 

58,900  00 



21,888  00 

58,900  00 
21,888  00 ' 

3(),620  00 

16,190  00 

52,810  00 

45,000  00   47,400  00 
65,419  57   1,600  43 

252,167  20   30,188  00 

1,525,250  00 

25,000,000  00,   


92,400  00 
67,020  00 

282,3.55  21  ► 

1,525,250  00 

25,000,000  00 


>4,000  00 


75,639  00 


224.000  00 
75.()39  00 


42,670  00 


42,670  00 


29,400  00 
15,360  00 
41,300  00 
38,400  00 
9(),000  00 
•50,000  00 


10,450  00 
136,000  00 


5,105  00 


t>(),000  00 

30,000  00     30,000  00 


48,000  00 
229,500  00 1 
160,000  tiU 

51,200  00 


19,2(X»  00. 
45,088  00 
4<>,000  OO 


16,3W  (M)       4.S45  00 
9,500  00     


39.850  00 

15.3()0  00 

182,405  (M» 

38,400  (M» 

96,0(M)  (M» 

7.50.  (»(M)  m 


30.000   00 


40.345  (Xt 

54.588  <Kt 
4(5.000  OO 
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RAILWAYS  SUBSIDIZED    IN    CASH,  RAILS    OR    LAND- Con^irmec^.  | 
List  of  Railways  receiving  a  Cash  Subsidy  per  mile,  etc.,  up  to  30th  June,  1890. 


Name  of  Rmlway. 


Harvey  Branch 

Hereford  ...  - 

International I 

Inverness  and  Eichmon<l ....  | 
Irondale,  Bancroft  and  Ottawa! 

Joggin.s ! 

Kingston  and  Pembroke j 

For  a  line  from  Lachine  Bank 

to  Riviere  des  Prairies j 

L  Assomption    | 

Lake  Erie,  Essex  and  Detroit! 

River. .    

Lake  Temiscamingue  Colon. . . 
Leamington  and  St.  Clair. ... 

Massawippi  Valley 

Massawippi  Junction   

Maskinonge  and  Nipi.s.sing. . . 

Montreal  and  Sorel , 

Montreal  and  Champlain  .Tun.  \ 
Montreal  &  Lake  Maskinonge 

Montreal  and  Western 

Xapanee,  Tam worth  &  Quebec 
New    Brunswick    and    Prince 

Edward . . .  j 

Northern  and  Western  of  N.B. 
Xorthern  and  Pacific  Junction' 

Nova  Scotia  Central : 

Ontario  and  Pacific ' 

( )rford  Mountain j 

Ottawa  and  (xatineau  Valley.  | 
Ottawa  and  Pairy  Sound. .  ■ .  ' 
Por    a  line  from   Ottawa    to} 

Morrisburg j 

Oshawa  Ry.  &  Navigation  Co.  | 
Parry  Sound  Colonis^ation   . . .  j 

TVjntiac  Pacific  Junction ] 

P(.»ntiac  and  Renfrew ; 

Port     Arthur,     Duluth     and] 

Western • 

< -Quebec  Central ! 

Quebec  and  Lake  St.  John.. . .  j 
<  Quebec,    Montmoi'ency      and 

Charlevoix .    i 

South  Norfolk 

South  Ontario  I^acific 

For   a    line    from     Shelburne 

towards  Annai)olis 

Sicanious,  on  C.P.R.,  to  near 

Lake  ()kanagan 

St.    Catharines    and    Niagai-a 

Central 

St.  Lawrence,  Lower  Lauren - 

tian  and  Saguenay 

For  a  line  from  St.  Cesaire  tu 

St.  Paul 

St.   Louis,  Richibucto  and| 

liuctouclif ! 


3 

49 
49 
50 

50  I 
184 

isl 

15  j 

j 
77 
534 
15' 
10 
15 
30 
45 
()3 
134 
70" 
00 

37 
100 
110 

80 

53 

31 

62 

.52 

52 

7 
40 
954 

() 

893 
105 
248 

30 
17 
49 

75 

51 

4(; 

40 


^       cts. 

9,600  00 

156,800  00 

150,800  00| 

50,000  00 

160,000  00 

58,400  00 

48,000  00 

48,000  00 
11,200  00 

278,400  00 

177,200  00 

51,200  00 

32,000  00 

48,000  00 

90,000  00 

112,000  00 

103,000  00 

42,200  00 

301,270  00 

204,400  00 

118,400  00 
320,000  00 
1,320,000  00! 
250,000  00 
172,400  00 
79,200  00 1 
320,000  00  j 
166,400  OOl 

166,400  Ooi 
22,400  00 

128,000  00! 

337,100  00 
19,200  00 

287,200  00 

348,342  00 

1,003,495  00 

96,000  00 1 

54,400  00 

158,400  00| 

240,000  Ooj 

1(53,200  00 

147,200  00 

217,600  00 

1(5,000  (K) 

22,400  00 


$   cts. 

5,554  00! 
155,200  OOl 
156,800  00 


55   cS   C 


,'5  '  Sx 


■-Cc:> 


>.3'3 


i     1^ 


0)  S 


X3J 


m 


%    cts. 


'$    cts. 


$      ctd 

5,554 
155,200 
156,800 


15,000  00! 
35,900  00 1 
48,000  00 


1,600  00! 


15,000  00 
37,500  00 
48,000  00 


11,200  00 

118,400  00! 
52,760  00 1 
51,200  00! 


11,200  0 

118,400  Ot 
52,760  0" 
51,200  0( 


76,641  .50:  17,116  07 

88,500  00, 

39,780  00    1,500  00 

76,143  00 

185,344  00   7,600  00 


113,400  00 

312,000  00' 

1,319,400  00! 

219,100  00 


93,757  5'. 
88,500  W 
41,280  0( 
76,143  0( 
192,944  0( 


600  00 
3,300  00! 


312,000  0( 

1,320,000  0( 

222,400  0( 


87,582  00 


87,582  00 


30,400  00 


174,828  00 


9,800  00   3,800  00 

87,000  00 

60,342  00  

748,3.55  00;  70,350  00 

65,(500  00 


2(5,(540  00 
92,813  00 


22,400  00 


31,250  00| 
'9,600  00 


30,400  00 

174,828  00 

13,600  00 

118,250  001 

60,342  00 

828,305  00 

(55,(500  00 
54,400  00 


I 


11,7(50  00 
32,003  00 1 


65,010  00 


(55,010  00 
ll 
38,400  00  j 

124,816  00  j 


22,400  00 
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KATLWAYS  SUBSIDIZED  IN  CASH,   IJAILS  oK    l.A-SD—Conthnf^d. 
List  of  Huilways  receivino-  ji  (,\isli  Sul)si(ly  jter  mile,  ttt-.,  u)»  to  .SOtli  Jium'.  1S91. 


Name  of  Railway. 

Estimated  Length 
in  Miles. 

Subsidy  (» ran  ted. 

3 

11 

Subsidy  Paid  during 
the     year     ended 
3i>th  Jinie,  1801. 

III 

1'^ 

St    .lolui  Valley  ami   Riviere 

du  Loup 

St.  Lawrence  and  Adirondac 

44 
18 
3J 
2" 

25 

3 

119 

17 

25 

5 

49 

60 
80 
11 
20 

$        cts. 

140,800  00 
57,600  00 
11,200  00 

375,000  00 

80,000  00 

9,600  00 
649,200  00 

54,400  00 
124,800  00 

16,000  00 

156,800  00 
192,000  00 
256,000  00 

35,200  00 
500,000  00 

19,200  00 

§          cts. 

«       cts. 

8     cts: 

>»        cts. 

St.  Stephen  and  xMilltown 

St.  Clan-  Frontier  Tunnel 

Stewiacke   Valley  and   Lans- 
downe 

173,000  00 

143,400  00 



31«;,400  00 

For  a  line  from  Summerside  t:) 

Richmond 

Temiscouata 

'487, 200  00 
10,400  00 

"82, 770  00 




569  970  66 

Thousand  Isles 

Tobique  Valley 

10,40fJ  00 

Toronto,  Grey  and  Bruce. 
For  a  line  from  Truro  to  New- 
port .    .        

14,656  OO' ; ... 

14,6.56  00 

Vaudreuil  and  Prescott  .... 

*"  250, 000  00 

49,960  00 
6,000  00 

49,960  00 

West  Ontario  Pacific 

Waterloo  Junction 

256, 0(W  fM3 

Western  Counties . 

WV)()dstock  and  Centreville.  .  . 

391,790  02 
Part  lapsed. 

196,869  .36 

799  00 

589,458  38 

Totals. 

43,273,357  00 

34,471,426  02 

1,275,975  23  158,80f)  00 

1 

35,{K)6,211  15 

It  will  be  observed  the  above  ta})le  includes  the  Canada  Central  Raihvay,  the 
North  Shore  Railway,  the  Esqiiimalt  and  Nanainio  Railway  and  the  Canadian  Pacific 
Railway. 

List  of  Railways  receiving;  cash  subsidies  of  fixed  sums  per  anniiin  for  a  series  of 
years :  - 


Name  of  Railway, 


Atlantic  and  Is'orth-West 

Chignecto  Marine  Transport 

Kingston,  Smith's  Falls  and  Ottawa. 


Terms  of  Subsidy. 


Subsidy  not  to  exceed  .§250,000  per  annum  foi  20  years 
do  do  170,602        do  do 

do  do  12,534         do  do 


Amount  paid  annually  to  the  Province  of  Quebec  as  interest  upon  subsidy  granted 
to  Quebec,  Montreal,  Ottawa  and  Occidental  Raihvav  :  o  per  cent,  on  .^2,394,000 — 
'^119,700. 

The  railway  subsidized  from  Montreal  to  St.  Andrews,  St.  John  and  Halifax,  to 
the  amount  of  $250,000  per  annum  for  twenty  years,  and  contracted  for  l)y  the  Atlantic 
and  North- West  Railway  Company,  was  divided  into  three  sections,  as  follows  : — ^ 

(1.)  Montreal  to  Sherbrooke,  1 08  miles. 

(2.)  Tnternationul  Boundary  to  Mattawamkeao-.  144  miles. 

{•^.)   Harvev  to  Salisburv,  llo  miles. 
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The  Uvo  first-named  sections  are  completed  and  under  traffic,  entitling  the  cf)i)ip;iny 
to  receive  the  smii  of  $186,600  per  annum  for  twenty  years. 

On  the  Chignecto  Marine  Transport  Railway  the  works  which  it  was  expected 
would  be  completed  by  January  next  have  been  suspended  owing,  I  believe,  to  difficul- 
ties met  with  on  the  London  money  market. 


Cost  of  Eailway  Lines  built  l)v  the  Dominion  Government  and 
transferred  to  the  Canadian  Pacific  Railwav   Company  up 

to  :mh  June,-  1891 ] \  ..  .$30,338,366   26 

From  30th  June  to  31st  October,  1891 62,548  35 

Total  to  31st  October,  1891 $30,400,914  61 


Cost  of  Dominion  Government  Railways  to  30th  June  and  31st  October,  1891 


Intercolonial  liailway 

Eastern  Extension  Railwaj'' 

Cai)e  Bi-eton  Railway . . 

Oxford  and  New  Glasgow  Railway 
Prince  Edward  Island  Railway   . . . 


Tolal 


'       Cost  up 
i  to  30th  June, 
1891. 


J5      cts. 

40,988,168  15 
1,321,980  89 
3,541,194  23 
1,776,446  91 
3,741,780  89 

57,369,572  07 


Expended 

from 

30th  June  to 

31st  Oct., 

1891. 


$     cts. 

31,031  93 
46  30 

58,278  77 

16,695  80 

450  47 


106,503  27 


Total  cost 

to  31st  Oct., 

1891. 


$    cts. 

47,019,195  08 
1,322,033  19 
3,599,473  00 
1,793,142  71 
3,742,231  3(5 


57,476,074  74 


List   of   liailways   to  which  grant  of  Subsidies  in   Old   Rails  to  the   value  appearing 
opposite  their  respective  names  has  been  authorized  by  Parliament. 


Name  of  Railwav 


Value  of 

old  Iron  Rails 

Granted 

as  Subsidy. 


Remark 


^    cts. 

Albert 14,005  45 

Central  of  New  Brunswick    83,(512  54 

Chatham  Branch    .  .,       24,439  84 

Elgin,  Petitcodiac  and  Havelock 44,252  82 

Kent  Northern . ...I  58,334  27 

Halifax  Ccttton  Company |  4,335  00 

Steel  Company  of  Canada L  11,904  ()0 


Earned  and  transfern 
do  do 

do  do 


2S 
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T^is'i"  of"  Railways  to  wliicli  iiivints  of  Laiul  Subsidies  ])a\'t»  Ix't'ii  anflimi/cd  l)v 

Parlianicnt. 


Name  of  Kiiilway. 


MiU 


Alberta  Railwav  and  Coal  Cj I  50 

Alberta  and  Atliabaska  Railway  Co ]  300 

Brandon  and  South- Western  Railway  Co i  17 

Calgary  and  Edmonton  Railway  Co 340 

Canadian  Pacific  Railway  Co I  2,245 


Ksqnnnalt  and  Nanaimo  Railway  Co 

(ireat  North-West  Central  Railway  Co 

Lake  Manitoba  Railway  and  Canal  Co.    ' 

Lake  Senl  Railway  Co 

Manitoba  and  South- Western  Railway  Co j 

Manitt)l)a  Soutli-  Western  Colonization  Railway  Co , 

Manitoba  and  South- Western  Railway  Co 

Medicine  Hat  Railway  and  Coal  Co. 
North- Western  Railway  Co.  of  Canada. 
North- Western  Coal  and  Navigation  Co.. . 

Qu'ApiTelle,  Long  Lake  and  Saskatchewan 
Red  Deer  Valley  Railway  and  Coal  Co 
Winnipeg  and  Hudson  Bay  Railway  Co, 


Wood  Mountain  and  Qu'Api>elle  Railway  Co 


7H 
450 
142 

18 
456 
218| 
100 
8 
330 
210 


!        Acres 
(J ran ted. 


320,000 
1,920,000 

108,800 

2,17(;,000 

20,568,000 

1,000,000 

2,880,000 

002,000 

115,200 

2,918,400 

1,396,800 

704,000 

51,2(K) 

3,300,(K)0 

1,091,100 


Remark  ^ 


2,(X)5    niilcs    comph'tfd     and     in 

operation. 
Completed  and  in  ()]»prution. 
50  miles  constructed. 


'250  miles  completed  and  in  o|)era- 
i     tion. 


109  miles  constructed  and  in  opera- 
tion. 
248  miles  constructed. 


6,400  acres  per  mile  in  Manitoba, 
and  12,800  in  North-West  Ter- 
ritories.    40  miles  constructed. 


Name   changed  by   52  Vic,  cap.  65,  to  the  North-Western  Railway  Company  of 
Canada. 

I  am  not  in  possession  of  the  information  necessary  to  enable  me  to  state  the  posi- 
tion of  the  land  subsidies  as  regards  the  quantities   of  land  conveyed  to  the  companies. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 
(Signed)  COLLINGWOOD  8CHREIBER, 

Chief  Engineer  and  Gen.  Manager. 
A.  P.   Bradley,  Esq., 

Secretary,  Dept.  Railways  and  Canals. 
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APPENDIX  No.  4 


EEPOET  OF  CHIEF  ENGINEEE  ON  GOVEENMENT  EAILWAYS  IN 

OPEEAT[ON. 

Departwext  of  Railways  and  Canals, 
Office  of  the  Chief  Engineer  and  General  Manager, 

Ottawa,  18th  November,  1891. 

Sir, — I  have  the  honour  to  submit  to  you  my  annual  report  in  connection  with  the 
operation  of  the  Government  railways  for  the  year  ended  30th  June,  1891,  accompanied 
by  the  reports  of  the  Chief  Superintendent,  Chief  Engineer  and  Mechanical  Superin- 
tendent of  the  Intercolonial  Railway,  and  also  that  of  the  Superintendent  and  Mechan- 
ical Superintendent  of  the  Prince  Edward  Island  Railway,  together  with  statements  of 
accounts  prepared  by  the  accountants  of  these  roads. 

Table  showing  the  length  of  the  Govei-nment  railways  in  operation  on  the  30th  of 
June,  1891  :  — 

INTERCOLONIAL  RAILWAY. 

Miles. 

Chaudiere  Junction  to  Halifax 678 

Moncton  to  St.  John 89 

Truro  to  Sydney 217 

Oxford  Junction  to  Pictou 70 

Chaudiere  Junction  to  Levis 8 

Levis  to  St.  Charles  Junction  vici  Harlaka 14 

Dalhousie  Junction  to  Dalhou.sie 7 

Derby  Junction  to  Indiantown 14 

Panisec  Junction  to  Pointe  du  Chene 11 

Pugwash  Junction  to  Pugwash 5 

Stellarton  .lunction  to  Brown's  Point  Junction 12 

New  Glasgow  to  Pictou  Landing 7 

Richmond  to  Dartmouth 5 

Total  miles  showing  a  regular  train  service 1,142 

Freight  Branches. 

Mi  las. 

Riviere    du    Loup,    Wharf    Branch 4 

Rimouski  do  2 

Dorchestei-  do  1 

.  Newcastle  do  2 

Sackville  do  .^ 

Stewiacke  do  1 

Courtney  Bay  do  1 

Halifax  Cotton  Factory      do  1 

\n 

Total  length  of  Intercolonial    Railway 1,1 54^ 

WINDSOR  BRANCH. 

Windsor  Junction  to  Windsor 32 

30  [1891] 
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PRINCE  EDWAHI)   ISLAND   IIAII.WAY. 

MilcK. 

Soiiris  to  Tigiiish 1  68 

Mount  Stewart  to  Georgetown 24 

Charlottetown  to  Royalty  Juncti'jn 5 

Emerald  Junction  to  Cape  Travei'se .  .  \'^ 

Alherton  to  Cascumpec  Wliarf 1 


Total  length  of  (government  railways 


The  result  of  the  year's  operations  of  the  Government   railways  may  be  stated  as 
follows  : — 

\ 


Name  of  Railway. 


Average 
Mileage 
operated 
for  the 
Year. 


Intercolonial  Railway,  includ- 
ing E.  E.  Ry.  &  C.  B.  Ry . 

Windsor  Branch  Ry 

Prince  Edward  Island  Ry .  . . 


Total  average  miles . 


1,094 

32 

211 


1,337 


Earnings 

Working  expenses. 

Earnings 

Working  expenses. 

Earnings 

Working  expenses. . 


Amount 


$       cts. 

2,977,395  38 
3,6()2,341  94 


30,235  13 
28,931  71 


174,258  05 
257,990  08 


Net  los^ 


Profit. 


$    cts. 


1,303  42 


$      cts. 


684,940  5() 


83,732  03 

(68,078  59 
1,303  42 


767,375  17 


The  above  statement  does  not  show  a  satisfactory  state  of  things  as  regards  the  net 
results,  but  the  increased  service,  and  the  additional  mileage  of  railway  put  in  operation 
iuring  the  year,  have  been  a  great  accommodation  to  the  t':'avelling  public,  an  immense 
jonvenience  to  the  localities  traversed  by  new  lines,  and  of  great  service  in  facilitating 
Grade. 


INTERCOLONIAL  RAILWAY. 

(Including  the  Eastern  Extension  and  Cape  Breton  Railway.) 

Since  the  date  of  my  last  Annual  Report  an  Act  of  Parliament  was  passed  con- 
solidating the  lines  operated  by  the  Government  on  the  mainland,  under  the  name  and 
style  of  "The  Intercolonial  Railway,"  with  a  total  length  of  1,1 54J  miles.  The  sections 
'Omposing  this  mileage  are  given  at  the  commencement  of  this  report.  The  new  road 
)pened  for  ti-afSc  during  the  year  is  as  follows  : — 

Oxford  Junction  to  Brown's  Point  Junction  and  Pugwash,  72|  miles,  opened  on 
he  15th  July,  1890. 

Point  Tupper  to  Grand  Narrows,  C.B.,  46  miles,  put  under  traffic  on  1st  January, 
1891;  Grand  Narrows  to  Sidney  and  North  Sidney,  with  loop  connecting  with  the 
[nternational  Coal  Company's  railway  at  Sidney,  52^  miles,  opened  for  traffic  on  the 
Hth  Nevember,  1890. 

[1891]  31 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  189! 


The  total  length  of  additional  road  placed  under  traffic  during  the  year  was  thei 
fore  170  miles. 

The  full  development  of  the  traffic  on  these  new  portions  must  necessarily  tak 
some  time,  but  the  business  done  so  far  has  been  fully  equal  to  my  expectations,  an( 
the  summer  tourist  travel  on  the  Cape  Breton  section  looked  most  encouraging.  Th 
scenery  throughout  the  island  is  very  beautiful  especially  along  the  shores  of  the  Bra 
d'Or  Lakes,  and  the  air  is  fresh  and  health-restoring.  This  is  well  known  to  travellers 
these  lakes  having  for  years  been  frequented  by  foreign  tourists. 

I  regret  that  I  have  to  record  a  serious  accident  which  befell  the  through  expres 
train  going  west  on  the  18th  December  last,  at  St.  Joseph,  about  l^  miles  east  of  Levi 
station,  resulting  in  the  loss  of  the  lives  of  several  passengers,  and  in  injury  to  a  numbe 
of  others.  T.his  is  the  first  really  serious  accident  which  has  occurred  on  the  Inter 
colonial  Railway.  Had  the  cars  been  heated  by  stoves  the  loss  of  life  might  have  beei 
much  greater,  as  all  the  passenger  cars  rolled  down  an  embankment  on  their  sides.  Th 
train  being  heated  by  steam  from  the  locomotive,  no  fire  occurred. 

The  system  of  heating  passenger  trains  by  steam  from  the  locomotive  continues  t« 
give  satisfactory  results.  There  are  now  56  engines  and  165  cars  fitted  up  for  heating 
in  this  manner.  The  lighting  of  the  cars  by  electricity  is  another  safeguard  against  fir< 
in  case  of  collision  or  when  overturned.  This  method  of  lighting,  though  very  expensive 
costing  about  twelve  times  as  much  as  oil  lighting,  has  been  introduced  upon  th 
through  express  trains,  82  cars  being  fitted  up  for  it. 

With  a  view  of  guarding  the  employes  from  accident,  the  Westinghouse  air  brak 
is  being  applied  to  the  freight  cars  and  the  Westinghouse  air  driver  brake  to  the  engines 
616  freight  cars  and  57  engines  being  fitted  with  these  brakes — but  the  first  advantag 
to  be  derived  from  the  use  of  these  air  brakes  cannot  be  realized  until  all  freight  can 
running  over  the  road  are  furnished  with  them  ;  and  this  means,  not  only  the  cars  o 
the  Intercolonial  Railway,  but  also  those  of  other  roads  interchanging  cars  with  it 
for,  so  long  as  trains  are  partly  made  up  of  cars  fitted  with  the  hand  brake  the  brake 
men  will  have  to  mount  on  the  top  of  them,  a  proceeding  admittedly  dangerous  in  tin 
cold  climate. 

The  yard  and  freight  shed  accommodation  at  Halifax  is  still  inadequate  to  th 
proper  despatch  of  business.  An  appropriation  of  $150,000  has  been  granted  toward 
the  increase  of  this  accommodation,  but  no  further  progress  has  been  made  in  th 
direction  of  providing  it. 

The  following  is  a  statement  of  the  quantity  and  classes  of  rolling  stock  purchasec 
on  capital  account  up  to  30th  June,  1891,  including  that  of  the  Eastern  Extension  anc 
Cape  Breton  Railways  : — 


202 


Passenger  Car  Stock, 


n3 

i  bcp 

c/2 


87 


be 

"a 


pq- 


95 


99 


Q 


2071 

103 

2174 


2123 


P. 


|o  £ 


895 
513 
801 

22091 


44 


10 


i 

I 


21 


In  addition  to  the  202  engines,  there  are  4  still  in  use,  which  have  been  replacec 
with  4  new  ones,  at  cost  of  revenue. 
32  [1891] 


55  Victoria. 


Sessional  Papers  (No.  0.) 


A.  1892 


The  followiiijj;  is  a  statenuMit  of  tlie  (juantit.y  and  classt's  of  rolling  stock  uliidi    lias 
betMi  rebuilt  duriiii;'  tlui  year  at  cost  of  revenue  to  maintain  the  stock  : 


i 

'bo 

i 

1st  Class 
Sleeping  and       ^ 
Parlour.         |   j 

enger  Car  Stock. 

1  iJ  i  li 

1 

p 
> 

1 

1 

s 

1 

3 

i  , 

il 

5 

1 

1 

4. 

3       1 

3 

9 

7 

14       7 

1 

11 

12 

The  following  table  shows  the  gross  earnings,  the  tonnage  of  freight  and  number 
of  passengers  carried  each  year  since  the  1st  July,  1876,  when  the  roadway  was  first 
opened  as  a  through  line,  including  the  ti-affic  of  the  Eastern  Extension  und  Cape 
Breton  Railways  : — 


Year. 

Average 

Miles  in 

Operation. 

(irrOSS 

Earnings. 

Tons 

of  Freight 

Carried. 

No.  of 

Passengers 

Carried. 

1876-77 

1877-78   

1878-79         .                      ... 

714 
714 
714 

829 
840 
840 
840 
887 
941 
946 
966 
971 
971 
971 
1,094 

S       cts. 

1,154,445  33 
1,378,946  78 
1,2!)4,009  69 
1,506,298  48 
1,760,393  92 
2,079,262  66 
2,370,910  10 
2,384,414  92 
2,441,203  66 
2,450,093  88 
2,61)0,116  93 
2,983,336  05 
2,967,801  00 
3,012,739  87 
2,977,395  38 

421,327 
522,710 
510,861 
561,924 

72.5,577 

838,956 

970,961 

1,009,237 

989,936 

1,023,788 

1,143,020 

1,288,823 

1,218,877 

1,368,819 

1,304,534 

613,420 
618,9.57 
640  101 

1879-80 , 

1880-81 1' 

1881-82 

1882-83 

1883-84 

1884-85     

581,483 
631,245 
779,994 
878,600 
944,636 
9.57,228 

1885-86 

1886-87 

1887-88 

1888-89 

1889-90  

1890-91 

932,880 
982,784 
1,040,163 
1,136,272 
1,219,233 
1,298,304 

The  following  table  shows  the  number  of  tons  of  coal  carried  over  the  Intercolonial 
Railway  from  the  Nova  Scotia  collieries  to  Chaudiere  Junction  and  points  west  thereof, 
in  each  calendar  year  since  the  commencement  of  the  trade  in  1879. 


Year. 

Tons. 

Year. 

Tons. 

1879..    .. 

570 
10,246 
30,629 
35,089     ; 
54,891     1 
112,898 

'.'.'.'.. 

165,791 

1880 

1881 

1882 

. . .  ^ 

175,512 
192,022 
173,730 

188.3.. 

157,407 

1884 

137.472 

There  were   1,792  tons  of  67-lb.   steel   rails  laid  in  the  track  during 
replace  the  56-lb.  rails  lifted. 
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Capital  Account. 

Total  cost  of  road  and  equipment  to  30th  June,  1890  .  .  $46,908,233  81 
Add  expenditure  on  Intercolonial  Railway  during  the  year  : — • 
Increased  accommodation  at  Moncton.      $10,608  73 
do  do  St.  John. .  .  4,355   17 

St.  Charles'  Branch 12,033  49 

Indiantown      do       402  63 

Dartmouth       do       413  94 

Y  at  Truro 1,500  00 

Rollino-  stock 50,083  44 


Original  construction 531   94 


Add  cost  of  following  roads  : — 

Oxford  and  New  Glasgow $1,776,446  91 

Cape  Breton 3,541,194  23 

Eastern  Extension 1,321,986  89 


79,929  34 


6,639,628  03 


Total  cost  up  to  30th  June,  1891 $53,627,791    18 


The  cost  of  construction  and  equipment  may  be  classified  as  follows  : — 

Road $46,108,685  51 

Rolling  stock 7,519,105  67 


Total $53,627,791   18 


Both  road  and  rolling  stock  have  been  well  maintained,  and  are  in  very  efficient 
condition. 

WINDSOR  BRANCH. 

The  Windsor  and  Annapolis  Railway  Company  continue  to  work  the  traffic  of  the 
road — the  Government  maintaining  the  way  and  works  as  heretofore — the  former 
receiving  two-thirds  and  the  latter  one-third  of  the  gross  earnings.  The  way  and 
works  have  been  well  maintained,  a  considerable  sum  having  been  expended  in 
renewing  4  miles  of  rails  (the  new  rails  being  56-lb.  steel  and  the  old  ones  iron 
rails  of  the  same  weight),  and  the  replacing  of  seven  spans  of  a  wooden  bridge  over 
the  .Jordan  River  by  seven  spans  of  steel.     The  road  is  in  efficient  running  condition. 

The  result  of  the  arrangement  for  the  year  was  : — 

One-third  of  the  gross  earnings  received  by  Government .  .  $30,235   13 
Cost  of  maintenance  of  way  and  works 28,931    71 


Net  profit $  1,303  42 


In  future  years  the  gross  earnings  of  the  Windsor  Branch  should  show  a 
considerable  increase  over  those  of  past  years,  inasmuch  as  there  is  now  through 
connection  between  Halifax  and  Yarmouth,  which  should  be  the  means  of  developing 
tlie  trade  between  Halifax  and  the  western  section  of  Nova  Scotia. 

PRINCE  EDW^ARD  ISLAND  RAILWAY.  - 

No  work  on  Capital  Account  having  been  executed  during  the  year,  the  figures 
remain  as  on  the  30th  June,  1890  :- 

Cost  of  road $3,283,051   89 

Cost  of  I'olling  stock 458,729  00 


:u 


Total  cost  to  30th  June,  1891 $3,741,780  89 
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The    rolling    stock    }>i-()\  idcd    on    C;ij)ital    Acooinit,    and    i('j»r('.s«Mitiiig    the    .siiiii    of 
$458,729  as  above,  consists  of — 


Passengkh  Car  Stoc 

K. 

Box   Cars. 

Platform 
Cars. 

Con- 
ductors' 
Vans. 

Pay 

Cars. 

Snow 
Ploughs 

Kngines. 

Ist 
Class 
Cars. 

2nd 
Class 
Cars. 

15 

Bag- 
gage and 

Smok- 
ing Cars 

OfHcial 
Cars. 

Flangera 

21 

17 

3 

1 

175 

125 

3 

1 

8 

9 

Statement  of  rolling  stock  rebuilt  during  the  year  : — Four  platform  cars. 

Revenue  Account. 

The  traffic  of  the  year  under  consideration  exceeds  that  of  the  preceding  year,  both 
as  to  volume  and  receipts,  the  latter  being  more  by  a  few  thousand  dollars.  There  is, 
however,  only  a  slight  advance  on  that  of  1888-89. 

The  earnings  and  working  expenses  were  as  follows  : — 

Earnings |1 74,258  05 

Working  expenses 257,990  08 

Net  loss $  83,732  03 


The  following  table  shows  the  gross  earnings,  the  tonnage  of  freight  and  number 
of  passengers  carried  during  each  year  since  30th  June,  1875,  when  the  railway  was 
opened  for  traffic. 


Year. 

.2§ 
si 

GroHs 
Earnings. 

Tons 
Freight 
Carried. 

No.  of 

Passengers 

Carried. 

1875-76 

1876-77 

1877-78 

1878-79 

1879-80 

199 
199 
199 
199 
199 
199 
199 
199 
199 
210 
210 
210 
210 
210 
210 
210 

$      cts. 

118,860  96 
1.30,664  92 
185,899  60 
125,855  99 
113,851  11 
131,131  43 
137,267  54' 
146,170  42 
144,504  12 
158,588  06 
155,584  3.6 
155,303  37 
158,363  62 
171,369  56 
160,971  78 
174,258  05 

28,358 
41,039 
38,923 
38,668 
37,208 
45,336 
48,315 
51,920 
51,841 
57,346 
57,913 
53,589 
59,603 
55,682 
51,604 
59,511 

93,964 

93,478 

111,428 

105,046 

90,533 

188a-81 

102,937 

1881-82.    . 

1882-83  

1883-84 

1884-85 

1885-86 

118,436 
117,162 
118,988 
130,423 
120,374 

1886-87 

1887-88 

1888-89 

1889-90..   -. 

1890  91 

130,067 
131,246 
152,780 
133,099 
145,508 

During  the  year  four  wooden  bridges  have  been  replaced  by  steel  superstructures 
resting  on  masonry  abutments,  and  only  a  few  wooden  bridges  now  remain  on  the  road, 
which  it  is  proposed  to  replace  by  steel  so  soon  as  they  require  rebuilding.  The  length 
of  road  laid  with  50-lb.  steel  rails  is  85  miles,  leaving  125  miles  of  40-lb.  iron  rails,  which 
have  been  in  service  18  years,  and  begin  to  show  signs  of  wear.  It  will  therefore  be 
necessary  to  continue  year  by  year,  until  the  whole  line  is  steeled,  using  the  best  of  the 
old  iron  rails  .lifted  each  year  for  repair. 
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The  necessary  repairs  to  way  and  works  have  been  made,  and  the  rolKng  stock  is 
in  good  condition. 

I  do  not  look  for  any  very  brisk  business  during  the  next  year,  as  the  potato  crop 
in  the  island  is  said  to  be  a  failure,  while  the  wheat  crop  is  unusually  large.  The  result 
of  this  will  be  that  very  few  potatoes  will  be  moved,  and  that  the  flour  will  be  pro- 
duced at  the  mills  throughout  the  island,  instead  of  coming  across  the  Straits  either  to 
Summerside  or  Charlottetown.      Little  distribution  will,  therefore,  be  necessary. 

I  regret  to  say  that,  owing  to  failing  health,  the  Hon.  Benjamin  Davies,  Paymaster 
and  Travelling  Auditor,  is  incapacitated  for  duty,  and  is,  at  his  request,  about  to  be 
placed  on  the  retired  list. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

COLLINGWOOD  SCHREIBER, 

Chief  Engineer  and  General  Manager. 
The  Secretary,  Department  of  Railways  and  Canals, 
Ottawa. 


INTERCOLONIAL    RAILWAY. 


Office  of  the  Chief  Superintendent, 

MoNCTON,  N.B.,  13th  November,  189L 

Sir, — I  have  the  honour  to  submit  the  following  report  on  the  working  of  the 
Intercolonial  Railway  during  the  fiscal  year  which  ended  30th  June,  189L 

I  enclose  the  reports  of  the  Chief  Engineer  and  the  Mechanical  Superintendent,  and 
the  following  statements  prepared  by  the  Chief  Accountant  and  Treasurer: — 

No.  L   Capital  account.                                                                                                              -! 

"  2.   Revenue  account.                                                                                                            ; 

"  3.   Locomotive  power.                                                     '                                                 I 

"  4.   Car  expenses. 

"  5.   Maintenance  of  way  and  works. 

"  6.  Station  expenses, 

"  7.   General  charges.                                                                                                              - 

"  8.   General  stores  account.                                                                                                  ; 

"  9.  (General  balance. 

"  10.   Comparative  statement  of  averages. 

On  the  12th  July,  1890,  the  accounts  of  the  Eastern  Extension  Railway,  which 
had  heretofore  been  kept  separate,  were,  with  the  exception  of  the  capital  account, 
merged  in  the  similar  accounts  of  the  Intercolonial  Railway. 

The  mileage  of  the  Eastern  Extension  Railway  —  80  miles  —  has,  therefore,  to  be 
added  to  that  of  the  Intercolonial  Railway. 

On  the  ir)th  July,  1890,  the  Oxford  and  New  Glasgow  Railway,  extending  from 
Oxford  Junction  to  Pugwash  and  Brown's  Point — 72  miles — was  opened  for  traffic. 

On  the  24th  November,  1890,  the  portion  of  the  Cape  Breton  Railway,  extending 
from  Sydney  and  North  Sydney  to  Grand  Narrows — 50  miles  —  was  opened  for  traffic,, 
and  on  the  1st  January,  1891,  the  balance  of  the  Cape  Breton  Railway,  extending  from 
Grand  Narrows  to  Point  Tupper  —  46  miles  —  was  opened  for  traffic. 

The  above  additions  incr-ease  the  mileage  of  the  Intercolonial  Railway  from  894 
miles,  included  in  last  year's  leport,  to  1,142  miles. 
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Caimtai-  AccoiN'r. 

The  total  cost  of  i-ojulaiul  ('(luipnuMit  on  'MHh  .June,  1S*.)0, 

was >5    M'),<)0rt,-2:'.r}   « 1 

The  achlitions  during  the  year  are  as  follows  : 

Construction  of  a  Y  '^^  Truro .*     1,500  00 

Increased  accommodation,  iMoncton.  .  .  .      10,()0S   7.'> 
do  do  St.  .lolin.  .  .  .       4,3");")    17 

Dartmouth   Ihancli '.  .  .  41:MM 

Indian  Town   Branch 402   G.''> 

St.  Charles  Ih-anch I'l.O'M)  49 

Rolling  stock 50,08:'.  44 

Construction 53  I    94 

79,G2£ 

Total  cost  of  I'oad  and  equiimient  on  :50th  June,  1891. i?  46,988,163   1. 

The  Y  'J-t  Truro  was  completed   during  the  year,   and  the  amount  chai-gc  ^l     ho 
is  a  balance  which  was  due  for  the  completion  of  a  bridge. 

Increased  Accommodation,  Moncton. — This  consists  of  a  balance  which  was  due  for 
the  erecting  shop  and  the  engine  house  which  were  completed  duiing  the  y^Ai\\  and  the 
cost  of  an  extension  of  the  freight  shed. 

Increased  Accommodation,  St.  JoJui. — This  is  a  payment  made  to  the  Watei"  Commis- 
sioners, St.  John,  under  a  judgment  of  the  Exchequei'  Court,  and  some  legal  ex|)enses 
in  connection  with  the  case. 

Dartmouth  Branch. — This  is  for  legal  expenses  in  C(mnection  with  land  claims. 

Indian  Town  lirancJt. — This  is  a  payment  for  land  and  for  legal  expenses. 

St.  Charles  Branch. — This  consists  of  payments  for  land,  for  interest,  for  legal 
services  and  for  witness  fees. 

The  charge  for  rolling  stock  consists  of  the  cost  of  three  additional  parlor  cars  ;  also 
the  cost  of  applying  steam-heating  apparatus  to  20  locomotives  and  47  passenger  train 
cars  ;  also  the  cost  of  applying  air  brakes  to  136  freight  cars. 

The  heating  of  passenger  cars  by  steam  from  the  locomotive  continues  to  gi\e  satis- 
faction.     There  are  now  57  locomotives  and  149  cars  fittefl. 

The  total  number  of  freight  cars  fitted  with  the  Westinghouse  automatic  air  brake 
is  600. 

Revexue  Account. 

The  expenditure  and  earnings  for  the  year  compare  as  follows  : — 

Expenditure  .  .' '. $3,662,341   94 

Earnings 2,977,395  38 

S    684,946  56 

In  the  comparisons  which  follow,  both  in  regard  to  revenue  and  expenditure,  it 
should  be  borne  in  mind  that  in  addition  to  the  Eastern  Extension  Railway — 80  miles 
in  length — there  were  on  an  averge  120  miles  more  railway  in  operation  during  this  year 
than  during  the  previous  year. 

The  gross  earnings  compare  as  follows  with  those  of  the  pre\'ious  vear  : — 

In  1889-90— Intercolonial .^2,928, 080  92 

Eastern  Extension 84,658  95 

i?:3,012,7:^9  87 
In  1890-91 2,977,395  38 

.^     35,344  48 
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The  earnings  from  passenger  traffic  compare  as  follows  : — 

In  1890-91 $  962,316  88 

In  1889-90— Intercolonial $854,794  31 

Eastern  Extension 40,300  22 

895,094  53 


.$   66,222  35 


The  number  of  passengers  carried  compared  as  follows  with  the  previous  year 

In  1890-91 1,298,304 

In  1889-90— Intercolonial 1,170,249 

Eastern  Extension 48,984 

— 1,219,233 


79,071 


The  earnings  from  freight  traffic  compare  as  follows  : — 

In  1889-90— Intercolonial .f  1,926,927   14 

Eastern  Extension 37,719  72 


11,964,646  86 

In  1890-91 1,854,629  88 


110,016  98 


The  earnings  for  mails  and  sundries  compare  as  follows  : — 

In  1890-91 1  160,448  62 

In  1 889-90  -Intercolonial $  146,359  47 

Eastern  Extension 6,639  07 

152,998  54 


The  weight  of  freight  carried  compares  as  follows 


$      7,450  08 


Tons. 


In  1889-90 — Intercolonial  and  Eastern  Extension 1,368,819 

In  1890-91  do  do  ....      1,304,534 


64,285 


Tlie  following  is  a  comparative  statement  of  a  few  of  the  chief  ai'ticles  of  freight^ 
showing  the  (juaiitity  cai-ried  in  this  and  in  the  previous  year  : — 


Articles. 

1889-90, 
Intercolonial 

Railway 
and  Eastern 
Extension. 

1890  91. 

Increase. 

Decrease. 

BaiToLs  of  flour 

1,110,050 

2,010,202 

209,905,005 

80,771 

920,514 

1,013,129 

2,890,921 

184,138,324 

95,529 

899,724 

102,921 

liushels  grain 

Lumber,  in  feet 

Head  of  live  stock 

( )tlier  goods,  in  tons 

280,719 

8,758' 

25,760,741 
26,790 
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The  (juantity  of  coal  carried  fiom  the  mines  in  Nova  Scotia  to  tin;  Upjx'i-  1^-ovinces 
compares  as  follows  witli  the  ))r('c(Mliny:  year  (during  the  twelve  months  (mded  ."ilst 
DeoemlxM-) : 

Tons.  Tons. 

18^<9 157,407 

1  S90      Vid  Chau(liei-e  J  unction   and  Quel)ec  .  1  .'^7,335 

I'id  St.  John 137  137,472 

19,935 

W0KK1X(;     EXPKNHKS. 

The  working  expenses  compare  as  follows  with  the  previous  year  : — 

In  1890-91 $3,662,341    94 

In  1889  90 — Tntei-colonial  and  Eastern  Extension  ...  .    3,560,575  74 

$  101,766  20 

They  compare  with  last  year  as  follows  : — 

Per  mile  run  by  engines — 

Cents. 

1890-91 60-23 

1889-90 59-32 

Per  mile  run  by  trains- — 

1890-91 72-84 

1889-90 70-76 

Per  mile  of  railway — 

1889-90 $3,666  90 

1890-91 3,347  66 

The  necessary  repair-s  were  made  to  the  permanent  way  and  structures,  and  all  the 
works  of  the  railway  were  maintained  in  a  state  of  efficiency. 

The  number  of  new  ties  put  into  the  track  was  215,086  ;  170  miles  of  track  were 
re-ballasted,  16  miles  of  track  were  relaid  with  heavier  steel  rails,  weighing  67  lbs. 
tt)  the  yard,  and  2  miles  of  new  sidings  were  constructed  at  various  places. 

The  bridge  over  the  Riviere  du  Loup  was  replaced  with  a  new  steel  bridge  at  a  cost 
of  ."§23,900,  and  the  bridges  at  Murphy's,  near  Antigonish,  and  over  Bai-ney's  River 
were  also  renewed  with  steel  instead  of  wood. 

Four  bridges  w^ere  strengthened  by  lateral  bracing. 

Fifty-tAvo  bridges  were  provided  with  new  and  improved  floors  and  ii-on  guard  rails. 

Fifteen  small  wooden  bridges  of  ten  to  twenty  span  each  were  replaced  by  iron 
bridges,  and  one  iron  overhead  bridge  was  erected  in  place  of  a  wooden  one. 

The  fences  received  necessary  repairs,  and  102  miles  of  new  fences  were  built. 

In  addition  to  the  repairs  of  snow  fences,  84,000  lineal  feet  of  snow  fences  were 
rel)uilt. 

The  snow  sheds  received  necessary  repairs,  and  1,440  lineal  feet  of  snow  sheds 
were  rebuilt. 

The  buildings  on  all  parts  of  the  line  were  repaired,  and  several  new^  ones  were 
erected. 

Thirteen  semaphore  signals  were  erected  at  various  stations. 

The  wharves  received  necessary  repairs,  and  a  large  amount  of  dredging  was  done 
at  several  of  them. 

The  rolling  stock  i-eceived  necessary  repairs,  and  is  in  good  order. 

Four  new  and  powerful  locomotives  for  freight  traffic  were  purchased,  and  charged 
to  working  expenses,  and  as  no  locomotives  were  taken  out  of  service  the  stock  has  been 
increased  by  that  number. 

The  rolling  stock  of  the  Eastern  Extension,  Oxford  and  New  Glasgow,  and  Cape 
Breton    Railways — 26   locomotives,    1,013   cars,    4   snow^  ploughs  and    4   flangers — w^as 
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added  to  that  of  the  Intercolonial  Railway,  making  the  total  number  of  locomotives  206, 
of  ears  6,876,  of  snow  ploughs  56,  and  of  flangers  23. 

Eight  passenger  train  cars,  399  freight  cars  and  7  snow  ploughs  were  purchased  or 
rebuilt  to  replace  those  taken  out  of  service  as  unfit  for  use. 

The  water  service  was  efficiently  maintained  and  improved,  ten  new  tanks  of 
50,000  gallons  capacity  each  having  been  erected. 

►Stores. 

The  value  of  stores  purchased  was |1, 526,820  86 

The  value  of  stores  used  was 1,454,206  08 

The  value  of  old  material  sold  was 78,582   39 

The  value  of  stores  on  hand  at  the  end  of  the  year  was  : — 

Ordinary  stores,  including  fuel $    517,501    14 

Iron  and  steel  rails  and  fastenings 309,651    22 

Old  material  for  sale 106,283  84 

$    933,436  20 


General. 

The  winter  of  1890-91  was  not  a  severe  one,  and  the  trains  were  seldom  delayed  by 
snow. 

On  the  18th  December,  1890,  the  first  serious  accident  which  has  happened  on  this 
railway  occurred  at  St.  Joseph,  near  Levis,  in  the  Province  of  Quebec.  The  express 
train  bound  from  Halifax  to  Montreal  was  derailed  at  that  place,  and,  sad  to  relate,  live 
passengers  were  killed  and  a  considerable  number  hurt  more  or  less  seriously. 

There  were  no  fires  in  any  of  the  cars,  the  whole  train  being,  as  is  usual  with  the 
Intercolonial,  heated  by  steam  from  the  locomotives,  so  that  although  the  cars  were 
overturned  and  some  of  them  very  much  broken  they  did  not  catch  fire. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

D.  POTTINGER, 

Ch  ief  Supe  i  -i  nten  dp  n  t. 

C0LLIN(aV00D    SCHREIBER,   Esq., 

Chief  Engineer  and  General  Manage)- 

Government  Railways,  Ottawa. 
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Dr. 


No.  2.— INTERCOLONIAL  RAILWAY. 
Revenue  Account,  Year  ending  30th  June,  1891 


Cr. 


Previous 
Year. 


Expenditure. 


8      cts. 
1,144,372  74  Locomotive  power.  Abstract  No.  1 

'68,757  96  Car  expenses.  Abstract  No.  2. . . 

I  Maintenance  of  way  and  works, 

908,613  16      Abstract  No.  3  

370,202  98 1  Station  expenses,  Abstract  No.  4. 

164,995  27 (General  charges         do        No,  5. 


Year  ending 

30th  June, 

1891. 


3,446,942  11 
34,530  86 


3,481,472  97 


Car  mileage 


■S     cts. 
1,281,800  32 

808,212  35  i 


955,293  68] 
396,320  22 
197,006  56' 


3,638,633  13 
23,708  81 


3,662,341  94 


Previous 
Year. 


$     cts. 
854,794  31 

1,926,927  14 

146,359  47 

2,928,080  92 
553,392  05 


Earnings 


3,481,472  97 


Passenger  traffic. . 
Freight  do  . . 
Mails  and  sundries 


Bali 


Year  ending 

30th  June, 

1891. 


$     cts. 
962,316  88 

1,854,629 

160,448 


2,977,395  3« 
684,946  56 


3,662,341  94 


MoNCTON,  N.B.,  30th  June,  1891. 


THOMAS  WILLIAMS, 

Chief  Accounfxtnt  and  Treasurer 


No.  3.— INTERCOLONIAL   RAILWAY. 
Locomotive  Power — (Abstract  No.  1.) 


Previous 
Year. 


Year  ending 
30  June, 
1891. 


■$     cts. 
10,776  29 

244,717  34 

^96,378  15 

52,506  58 

262,317  95 

40,952  32 

36,724  11 


Mechanical  Superintendent's  salary,  clerks,  office  and  travelling  exi)enses. 

Wages,  drivers,  firemen  and  cleaners ... 

Fuel 

Oil,  tallow,  waste  and  small  stores 

Repairs  to  engines,  tenders  and  engine  tools 

Water,  including  pumj)  and  tank  repairs 

Miscellaneous    


1,144,372  74 


$     cts. 
11,851  10 

274,281  45 

.555,848  04 

52,172  11 

304,550  77 

51,496  55 

31,600  30 

1,^81,800  32 


MoNCTON,  N.B.,  30th  June,  1891. 


THOMAS  WILLIAMS, 

Chief  Accou'ittaat  and  Treasure\ 
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No.  4.— INTERCOLONIAL     l{  A  I  LWAY. 
Car  Expknskh     (A})st);ic-t  No.  2). 


Previous 
Year. 


$        cts. 
94,347  36 


Year  ending 

30th  June, 

1891. 


25,842  43 

259,324  15 

7,163  87 

252,602  61 

28,481  87 

78,165  24 

22,830  43 

768,757  96 

Repairs  to  passenger  cars 

do        postal,  exi)ress  and  baggage  cars 

do        freight  cars  and  vans. .    

do        snow  ploughs  and  flangers 

Wages  of  conductors,  train  baggagemasters  and  brakesmen 

Oil  and  waste  for  packing 

Small  stores  and  fuel 

Miscellaneous . 


$        cts. 
102,388  24 


24,(;27  52 

2«3,029  80 

21,181  51 

259,940  94 

27,101  53 

64,975  67 

24,967  14 

808,212  35 

MoxcTox,  N.B.,  30th  June,  1S91 


THOMAS  WILLIAMS, 

Chief  Accoufitant  and  Treasurer 


No.  5.  -INTERCOLONIAL  RAILWAY. 
Maintenaxce  of  Way  a\d  Works — (Abstract  No.  3). 


Previous 
Year. 


S        cts. 
7,157  72 

340,790  89 


250,089  17 

53,517  50 

171,761  95 

10.612  69 

99.613  51 
13,232  23 
50,513  23 

1,324  27 


jChief  and  Assistant  Engineers,  salaries,  clerks,  office  and  travelling  expenses. 

[Wages  in  repairing  roadway,  fences  and  .semaphores,  including  new  sidings 

'        laid  in 

t 

■Rails  and  fastenings,  including  new  sidings  laid  in 


Year  ending 

30th  June, 

1891. 


Ties. 


Timber,  lumber,    &o.,   for   repairs  to  bridges,   cattle-guards,   sheds,  fences, 

&c 

Repairs  to  wharves 

Repairs  to  buildings  and  platforms ...    

Repairs  to  tools 

Clearing  ice  and  snow 

Miscellaneous 


998,613  16 


8        cts. 
7,864  26 

396,937  65 

181,364  70 

45,975  39 

159,894  31 

5,345  04 

68,755  29 

13,020  80 

74,055  07 

2,081  17 


955,293  68 


MoNCTON,  N.B.,  30th  June,  1891 


THOMAS  WILLIAMS, 

Cliief  Accountant  and  Treasurer. 
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Xo.  6.— INTERCOLONIAL   RAILWAY. 

Station  Expenses — (Abstract  No.  4). 


Previous 
Year. 


S      cts. 


284,702  01 
85,500  37 


370,202  98 


Salaries  and  wages  of  Station  Masters,  Agents,  Clerks,  Telegraph  Operators, 
Station  Baggage  Masters,  Yard  Masters,  Switchmen,  Watchmen  and 
Labourers 

Fuel,  oil,  light,  stationery,  tickets  and  other  incidental  expenses 


Year  ending 

30th  June, 

1891. 


$      cts. 

297,226  60 
99,093  62 


396,320  22 


THOMAS   WILLIAMS, 

Chief  Accountant  and  Treasurer. 


MoNCTON,  N.B.,  30th  June,  189L 


No.  7.— INTERCOLONIAL   RAILWAY 
General  Charges — (Abstract  No.  5). 


Previous 
Year. 


S      cts. 


66,074  96 

23,443  42 

5,318  69 

11,884  81 

1,284  17 

42,(577  56 

14,311  66 

164,995  27 

I  Chief  Superintendent,  District  Superintendents,  Train  Despatchers,  General 

:         Freight  Agent,  General  Passenger  Agent,  Clerks,  office  and  travelling 

I         expenses 

I  Accounting  Department— Salaries  of  the  Chief  Accountant  and  Treasurer, 
I 

Traffic  Auditor,  Paymaster,  Cashier,  Clerks,  office  and  travelling  expenses 

Damages  to  men,  animals  and  goods 

Ferry  service 

Telegrai)h  expenses  (not  including  pay  to  operators) 

Miscellaneous — Printing,  advertising,  &c 

Agency  expenses 


Year  ending 

30th  June, 

1891. 


$      cts. 


73,338  73 

25,248  67 
16,964  06 
26,674  42 
1,298  51 
38,901  19 
14,580  98 


197,006  56,. 


THOMAS  WILLIAMS, 

Chief  Accountant  and  Treasurer. 


MoNCTON,  N.B.,  :iOth  .June,  1891 
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No.   10.— INTERCOLONIAL  RAILAVAY. 

Comparative  Statement  of  Averages,  Year  ending  30th  June,  1891. 


Mileage  of  railway . 
Engine  mileage .  . . 
Train  do      . .    . 

Car  do      . . . . 


Receipts  per  engine  mile .... 
do  mile  of  railway. 


.Cents. 
Dollar. 


Percentage  of  passenger  earnings  to  gross  earnings . 
do  freight  do  do 

do  other  do  do 


Expenses  per  engine  mile — 

Drivers,  firemen  and  cleaners'  wages .....    Cents. 

Fuel 

Oil,  tallow,  waste  and  small  stores 

Repairs  to  engines 

Water  and  tank  repairs 

Miscellaneous 


Total , 


Mechanical  Superintendent's  salary,  office  and  travelling  expenses . 
Total 


Locomotive  power  per  engine  mile . 

Car  expenses  do 

Maintenance  of  way  and  works       do 
Station  expenses  do 

General  charges  do 


Car  mileage. 


Total  per  engine  mile 


Locomotive  power  per  train  mile 

Car  expenses  do 

Maintenance  of  way  and  works       do 
Station  expenses  do 

(ieneral  charges  do 


Car  mileage. 


Total  per  train  mile . 


Working  expenses  per  mile  of  railway. 


Dollars. 


1891. 


1,094 

6,080,791 

5,027,791 

56,492,801 


48  96 
2,721-57 


32-32 

62-29 

5-39 


4.51 

9  14 

•86 

5  01 

-84 
52 


20-88 
-20 


21  08 


21-08 

13-29 

15-71 

6-52 

3-24 


59-84 
■39 


60-23 


25  49 

16  08 

19  00 

7-88 

3-92 

72-37 
-47 


72-84 


3,347-66 


1890. 


894 

5,895,369 

4,929,770 

58,966,695 


49-67 

3,275-25 


29  19 

65-81 

500 


19 


19 


41 


58-47 
-58 


59  05 


23  21 

15 -59 

20-26 

7-51 

3-35 


69-92 
-70 


70-62 


3,894-26 i 


MoNCTON,  N.B.,  ;50th  June,  1891. 


THOMAS   WILLIAMS, 

Chief  Accountant  and  Treasurer. 
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I  N'TKRCOLONIAL  RAILWAY, 

Chief  ENriiNEEu's  Office, 

MONCTON,  N.B.,   1st   ()ctoljf3r,   1.^91. 

8iR, — I  have  the  lioiiour  to  8ul)iiiit  my  report  of  th(^  Engineering  Departnieut  for 
the  year  ending  30tli  June,  1891. 

Track. 

.  Tlie  mileage  of  the  main  line  and  branches  maintained  under  my  charge  has  been 
increased  from  894  to  1,048  miles  by  the  addition  of  67  miles  completed  between 
Oxford  Junction  and  Brown's  Point,  and  that  portion  of  the  line  extending  from  New 
Glasgow  to  Mulgrave  and  reported  on  separately  last  year  under  the  head  of  the 
Eastern  Extension. 

A  branch  of  5  miles  has  also  been  completed  between  Pugwash  Junction  and 
Pug  wash. 

During  1890,  16^-  miles  of  steel  rails,  weighing  -"36  lbs.  to  the  yard,  were  replaced 
with  rails  weighing  67  lbs.  to  the  yard. 

Ties. 
During  the  year  215,086  ordinary  ties  and  68  sets  of  switch  ties  were  renewed. 

Ballasting. 

About  174,400  cubic  yards  of  ballast  were  used  during  the  year  throughout  the 
whole  line.     The  expenditure  for  the  service  was  $55,310.46. 

Semaphore  Signals. 

Thirteen  new  semaphore  signals  were  put  up  during  the  year,  and  a  large  number 
were  overhauled  and  put  in  good  repair. 

Sidings. 

During  the  year  10,529  feet  additional  siding  accommodation  has  been  provided  to 
meet  the  increased  traffic  developed  throughout  the  line. 

Fencing. 

One  hundred  and  two  miles  of  ne^v  barbed  w^re  and  woven  wire  fencing  were 
erected  during  the  year  and  a  large  quantity  overhauled  and  repaired.  The  expendi- 
ture for  fencing. during  the  past  year  amounted  to  $50,236.65. 

Snow  Sheds  and  Snow  Fences. 

One  thousand  four  hundred  and  forty  lineal  feet  of  snow  shedding  w^as  built  on 
Northern  Division  No.  3,  and  a  large  quantity  overhauled  and  repaired  on  this  division 
and  other  parts  of  the  line  ;  84,249  feet  of  snow  fencing  was  renewed,  and  a  large 
quantity  overhauled  and  repaired. 

Wharves  and  Trestles. 

At  the  Deep  Water  Terminus,  Halifax,  120  feet  of  the  old  hemlock  trestle  approach- 
ing the  coal  shed  was  renewed. 

The  south  side  of  the  Deep  AVater  Terminus  wharf  was  planked,  and  many  of  the 
caps  renewed. 

At  Truro  the  coal  shed  trestle  was  renewed. 

Necessary  repairs  were  made  to  Maitland  siding  wharf. 

At  Moir's  Mills  necessary  repairs  were  made  to  the  trestle. 

At  Mulgrave  the  west  side  of  the  w^harf,  which  was  damaged  by  tire  at  the  time  of 
burning  of  the  SS.  "  Norwegian,"  was  repaired,  and  a  large  portion  of  the  planking  of 
the  wharf  renewed 

At  Antigonish  the  coal  trestle  received  temporary  repairs. 
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At  Pictou  Landing  some  stringers  were  put  in  new  west  wharf,  also  a  few  fender 
piles. 

Some  slight  repairs  were  also  made  to  covering  of  wharf. 

The  corner  of  the  old  wharf  damaged  by  SS.  "  Stanley  "  was  repaired,  and  the  wing 
of  old  shed  was  taken  down  and  the  lumber  used  for  snow  fencing. 

At  Dorchester  a  new  top  was  put  on  the  old  vvdiarf  200  by  72  feet,  and  the  cribwork 
repaired. 

At  St.  John  the  top  of  ballast  wharf  was  raised  and  le\'elled. 

At  Dalhousie  a  number  of  the  mooring  posts  were  renewed.  The  top  of  wharf 
Avas  also  overhauled  and  thoroughly  repaired. 

At  Riviere  du  Loup  and  St.  Charles  necessary  repairs  were  made  to  the  coal 
trestles  and  sheds,  Necessary  repairs  were  made  to  the  wharves  at  Levis  and  Pointe 
Levis. 

Buildings  and  Platforms. 

At  North  Street  Station  a  room  12  by  6  feet  was  made  for  the  Post  Office  Depart- 
ment in  which  to  store  the  mails.  The  exterior  and  interior  of  station  building  was 
-painted. 

A  new  approach  230  feet  long  by  26  feet  wide,  was  built  to  accommodate  teams  at 
the  freight  shed  at  the  Deep  Water  Terminus. 

At  Richmond  a  coal  shed  60  feet  long  by  16  feet  Avide,  with  12  feet  posts,  was 
erected  for  the  use  of  the  Canadian  Pacific  Railway. 

The  roof  of  cattle  shed  received  a  coat  of  paint. 

At  Princes  Lodge  the  platform  was  renewed. 

At  Bedford  the  roof  of  freight  shed  and  one  side  of  station  roof  was  re-covered  with 
metallic  shingles.  Necessary  repairs  were  also  made  to  the  Intercolonial  Railway 
dwelling  at  this  station. 

At  Windsor  .Junction  the  I'oof  of  freight  shed  was  re-shingled  with  metallic 
shingles. 

At  Dunn's  Crossing,  two  miles  south  of  Shubenacadie,  a  new  milk  platform  was 
erected. 

At  Stewiacke  a  new  platform  200  feet  long  was  provided. 

At  Alton  a  new  tool  house  was  erected  for  the  section  foreman. 

At  Brooktield  a  new  loading  platform  200  feet  long  was  erected. 

At  Truro  necessary  repairs  were  made  •  to  the  station  and  freight  house.  The 
exterior  and  interior  of  the  station  building  was  painted.  Repairs  were  made 
to  the  walls  of  engine  house  where  damaged  by  a  locomotive,  also  to  the  pit  timbers 
and  flooi'. 

At  Johnson's  a  new  chimney  was  built. 

At  Yalley  a  new  loading  platform  60  feet  long  was  erected. 

At  Riversdale  the  dwelling  for  agent  was  clapboarded,  the  roof  re-covered  with 
metallic  shingles,  and  rej^airs  made  to  chimneys  of  station.  The  building  was  also 
painted. 

At  Lansdowne  the  roof  of  station  was  recovered  with  metallic  shingles. 

At  Glengarry  the  station  was  painted. 

At  New  Glasgow  a  part  of  the  north  corner  of  the  station  was  taken  down  and 
rel)uilt,  and  the  doors  of  station  and  freight  shed  repaired.  The  passenger  platform, 
160  feet  long  by  10  feet  wide,  was  renewed.    The  baggage  room  received  a  coat  of  paint. 

At  Pictou  Landing  new  end  sills  were  put  under  station,  and  building  overhauled, 
repaired  and  painted.  The  old  station  platform  was  removed,  the  ground  levelled  off, 
and  covei'ed  with  cinders. 

At  Pirate  Harbour  tlie  engine  shed  and  coal  shed  were  overhauled,  repaired  and 
painted  with  two  coats  of  tire-proof  paint. 

At  Harl)our  au  Bouche  necessary  repairs  were  made  to  the  station,  and  a  loading 
platform,  64  feet  long  and  9  feet  wide,  erected  for  loading  and  unloading  freight  at  the- 
sidi  ng.  : 
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At  Tracadie  one  side  of  the  roof  of  station  was  renewed  with  metallic?  shingles,  and 
painted.      A  well  and  pump  were  also  provided  at  this  station. 

At  Afton  the  walls  of  the  station  were  re-shin<^led. 

At  Bayfield  Road  a  new  hardwood  floor  was  laid  in  the  a^M-nt  s  otlice. 

At  Heatherton  the  east  end  of  station  was  claplxiai'ded  and  other  nec<'ssary  repairs 
made,  and  the  station  painted. 

At  Pomquet  a   well  was  du^  and  a  i>uiiip  pr<»\  id(^<l  for  the  use  of  the  station  agent. 

At  South  Iliver  the  east  end  of  station  was  claphoarded  and  station  painted.  A 
well  was  provided  for  the  use  of  the  station. 

At  Antigonish  a  new  baggage  room,  lo  by  '20  feet,  was  erected,  and  the  room 
formerly  used  for  baggage  in  station  has  been  converted  into  a  ladies'  waiting  room. 
The  windows  in  roof  were  overhauled  and  repaired.  The  dwelling  apartments  of  station 
were  also  overhauled  and  repaired  inside,  and  painted  ;  other  necessary  repairs  were 
made  to  buildings.  The  freight  shed  also  received  repairs.  A  good  water  supply  for 
the  stations  and  trains,  and  for  protection  for  the  buildings,  etc.,  was  provided  at  thi.s 
place  by  an  agreement  with  the  town  authorities. 

At  Mui'phy's  Crossing,  2  miles  west  of  Antigonish,  a  new  platform,  100  feet  long 
and  10  feet  wide,  was  erected. 

At  James  River  the  west  end  of  staticjn  was  clapljoaixled  and  other  necessary- 
repairs  made,  and  the  station  painted. 

A^  Marshy  Hope  the  roof  of  station  was  covered  with  metallic  shingles  and  painted. 

At  Avondale  the  station  was  overhauled  and  repaired  and  the  platform  extended 
64  feet. 

At  Merigonish  the  roof  of  the  station  was  covered  with  metallic  shingles  and 
painted. 

At  Stellarton  the  roof  of  engine  shed  was  r-epaired,  and  the  general  waiting  room, 
ladies'  waiting  room  and  stationmaster's  office  painted. 

At  Westville  the  interior  of  station  received  a  coat  of  paint  and  the  ceilings  were 
whitewashed.     The  baggage  room  was  also  painted  and  the  platform  repaired. 

At  Sylvester  necessary  repairs  were  made  to'  the  platform. 

At  Loch  Broom  the  outside  of  station  was  painted. 

At  Brown's  Point  a  platform  200  feet  long  was  erected. 

At  Pictou  the  exterior  and  interior  of  station  was  painted  and  the  ceilings  white- 
washed.    Necessary  repairs  were  made  to  the  doors  of  engine  shed. 

At  River  John  repairs  were  made  to  the  platform. 

At  Ross'  Road  siding  a  new  flag-station  was  erected  and  the  cattle-guards  repaired. 

At  Pugwash  Junction  a  roof  was  put  on  the  temporary  tank  house. 

At  Pugwash  Station  a  new  roof  was  put  on  the  baggage  room,  to  replace  the  one 
destroyed  by  a  heavy  storm. 

At  Oxford  Junction  a  door  was  made  in  the  coal  shed,  and  the  floor  overhauled 
and  put  in  good  repair. 

At  Belmont  a  new  floor  was  put  in  the  kitchen  and  the  roof  covered  with  metallic 
shingles. 

At  Westchester  a  new  loading  platform  65  feet  long  was  built. 

At  East  IVI^nes  a  new  kitchen  was  erected  for  the  accommodation  of  the  agent. 

At  Londonderry  an  addition  was  made  to  the  freight  house  to  meet  the  increased 
traffic. 

At  Springhill  Junction  the  floor  of  coal-delivery  shed  was  raised  and  necessary 
repairs  made  to  the  tank  house.  The  baggage  room,  waiting  rooms  and  office  were 
painted. 

At  Athol  necessary  repairs  were  made  to  the  roof  of  station  buildings. 

At  Maccan  the  waiting  room  received  a  coat  of  paint. 

At  Amherst  a  new  hardwood  floor  was  put  in  freight  office,  and  other  necessary 
repairs  made.     The  exterior  and  interior  of  station  building  was  painted. 

At  Aulac  the  roof  of  station  was  re-covered  with  metallic  shingles  and  painted,  a 
new  loading  platform,  104  by  24  feet  was  erected,  and  the  station  platform  rebuilt. 
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At  Rockland  the  station  building  was  i-aised  and  necessary  repairs  made  to 
foundation. 

At  Painsec  the  station  building  received  a  coat  of  paint. 

The  platforms  at  the  following  stations  were  overhauled  and  repaired  : — DeBert, 
Belmont,  Londonderry,  Wentworth,  Greenville,  Thompson,  River  Philip,  Salt  Springs, 
J^pring  Hill,  Nappan,  Amherst,  Rockland,  College  Bridge,  Memramcook  and  Painsec. 

At  Moncton  an  addition  was  made  to  the  freight  shed  of  130  feet,  to  meet  the 
increased  traffic,  at  a  cost  of  $1,745.  Some  alterations  were  made  in  the  basement 
vaults  of  general  offices. 

At  Penobsquis  the  roofs  of  station  and  freight  house  were  re-covered  with  metallic 
shingles,  and  a  new  platform  was  erected.      The  station  house  roof  was  painted. 

At  Sussex  the  roof  of  freight  shed  was  covered  with  metallic  shingles  and  painted. 

At  Apohaqui  the  freight  shed  roof  was  re-covered  with  metallic  shingles. 

At  Norton  a  new  floor  was  laid  in  the  waiting  room,  and  a  new  top  put  on  the 
loading  platform.     The  roof  of  freight  shed  was  painted. 

At  Bloomtield  the  station  and  office  were  sheathed,  and  a  new  platform  erected. 
The  interior  of  office  was  painted. 

At  Hampton  the  station  building  and  freight  shed  was  painted. 

At  Nauwigewauk  two  new  sills  were  placed  under  the  station  and  a  new  floor  put 
in  office.     A  new  loading  platform  (of  crib  wharfing),  94  feet  long,  was  also  erecJbed. 

At  Quispamsis  the  station  and  office  were  sheathed,  and  the  woodwork  of  interior 
painted. 

At  Rothsay  the  station  and  office  were  sheathed  and  an  addition  of  100  feet  made 
to  the  platform.     The  stationmaster's  office  and    waiting  room  received  a  coat  of  paint. 

At  Riverside  the  station  building  was  raised,  and  necessary  repairs  made. 

At  St.  John  necessary  repairs  w-ere  made  to  the  roofs  of  train  shed,  freight  sheds 
and  tin  shop.  Ten  ash-pits  were  rebuilt  in  the  round  house  and  the  floor  repaired.  The 
floors  in  the  New  Brunswick  freight  shed  were  raisefl  and  levelled,  also  necessary  repairs 
were  made  to  the  floors  of  train  shed  and  coal  sheds.  A  new  platform  was  put  up  for 
the  exhibition  building,  and  a  watercloset  placed  in  the  freight  shed. 

At  Berry's  Mills  a  new  cattle  pen  was  erected,  and  the  roof  of  section  foreman's 
house  re-shingled. 

At  Birch  Ridge  siding  a  new  flag  station  and  platform  were  erected,  to  replace 
those  destroyed  by  fire. 

At  Harcourt  the  roof  of  freight  shed  was  re-covered  with  metallic  shingles,  and 
painted.     A  new  coal  shed  and  cattle  pen  were  also  erected  at  this  place. 

At  Trent  Junction  a  temporary  platform  was  erected,  to  replace  the  one  destroyed 
by  fire. 

At  RogersAdlle  the  roof  of  tank  house  was  re-shingled. 

At  Barnaby  River  the  roof  of  tank  house  was  re-shingled. 

At  Acadieville  a  new  loading  platform  was  built. 

At  Newcastle  twenty-five  squares  of  metallic  shingles  were  put  on  the  roof  of 
station  building.  Necessary  repairs  were  made  to  the  floors  and  pits  of  round  house, 
and  ten  new  smokestacks  were  put  on  this  building.  A  buffer  was  put  on  the  coal  shed, 
and  a  new  chimney  provided  for  the  blacksmith's  shop. 

All  station  and  other  platforms  between  Moncton  and  Newcastle  received  repairs 
wher-e  necessary. 

At  Beaver  Brook  necessary  repairs  were  made  to  the  station. 

At  Bartibogue  two  new  doors  were  provided  and  other  needed  repairs  made. 

At  Red  Pine  a  new  door  was  put  in  station  building,  and  roof  and  sides  of  build- 
ing repaii-ed  where  necessary.     The  station  platform  was  also  repaired. 

At  Gloucester  Junction  some  slight  repairs  were  made  to  the  gutters  of  windows 
on  roof  f)f  station  Vjuilding. 

At  Bathurst  a  new  floor  was  laid  in  the  station  and  the  doors  of  baggage  room 
repaired. 

The  freight  house  platform  was  repaired  and  the  tank  house  painted.     Water  was 
put  into  the  station  agent's  dwelling  apartments. 
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At  Petit  Roche  necessary  rej)aiis  wci'c  made  to  tlir  statiun  and  stoiin  window^ 
provided.     The  freiglit  liouse  platform  was  repaii<'d. 

At  Belleckme  storm  windows  wei-c  |>ro\  ided  foi-  the  station,  tlic  j>lM(foi))i  repaired 
and  the  tank  house  painted. 

At  JacHpiet  Kivei"  repairs  were  mad*'  to  the  i-oof  and  dooi-s  of  station  l»uildin>(  and 
freight  house,  and  the  coal  shed  and  tank  house  paitited.  'i'lic  )»latforni  was  extended 
1 50  feet. 

At  New  Mills  the  tioor  and  doors  of  fi-eight  house  wei'e  rcjtaired  and  necessary 
repairs  made  to  the  platform. 

At  Charlo  necessary  repairs  wei-c  made  to  the  station  huildinn-  an<l  tiie  tank  hoiist- 
painted. 

At  Eel  Rivei'  the  station  agent's  ottice  and  waiting  room  were  sheathed. 

At  Dalhousie  Junction  the  tank  house  was  painted. 

At  Dalhousie  the  roof  of  engine  house  was  repaired. 

A  passenger  platform,  50  feet  long  and  10  feet  wide,  was  erected  at  (xi-een  Point, 
and  another  one  of  similar  dimensions  was  put  up  at  Hodgins'  Siding. 

At  Campbellton  an  addition  was  made  to  the  ice-house,  and  the  old  i)ai"t  repaired.  A 
new  baggage  room,  station  coal  shed  and  iron  store  were  provifled  :  new  floors  were  also 
laid  down  in  the  dwelling  apartments  of  stationmaster. 

The  roof  of  station  building  was  re-co\ered  with  metallic  shingles. 

Necessary  repairs  were  made  to  the  station  building,  carpenter's  shop  and  coal 
shed  ;  a  new  hoisting  winch  was  put  in  coal  shed.  Repairs  were  also  made  to  the  ladies' 
watercloset. 

At  Metapedia  some  changes  were  made  in  the  interior  arrangements  of  the  otiice, 
and  the  wood  was  painted  ;  a  new  haidwood  floor  was  also  put  down.  The  freight 
house  platform  was  rebuilt. 

At  Causapscal  a  new  foundation  of  cedar  was  put  undei-  the  station,  and  new 
windows  put  in  section  foreman's  house. 

At  Amqui  the  freight  shed  was  i-epaired.  The  inteiior  of  station,  roof  of  freight 
shed  and  watercloset  were,  painted. 

At  Sayabec  the  round  house  received  necessary  repairs. 

At  Little  Metis  new  hardwood  floors  were  laid  in  the  stationmaster's  oftice  and 
waiting  room,  and  repairs  made  to  baggage  room. 

At  St.  Octave  a  kitchen  was  built,  and  new  hardwood  floors  laid  in  agent's  office 
and  waiting  room.  Necessary  repairs  were  also  made  to  the  freight  shed.  The  interior 
of  station  building,  coal  shed  and  roof  of  freight  shed  were  painted. 

At  St.  Flavie  the  roof  of  station  was  painted. 

At  Rimouski  a  new  cattle-guard  was  put  in. 

At  St.  Simon  a  new  platform  was  erected. 

At  Bic  the  roof  of  station  was  painted. 

At  Trois  Pistoles  the  interior  and  exterior  of  station  building  was  j)ainted.  The 
roof  of  restaurant  also  received  a  coat  of  paint. 

At  St.  Eloi  the  roof  of  station  building  was  painted. 

At  Isle  Yerte  the  roof  of  station  was  re-covered  with  metallic  shingles  and  painted. 
A  new  platform  was  provided. 

At  St.  Arsene  a  new  station  platform  was  built. 

At  Cacouna  a  new  station  platform  was  erected. 

At  Riviere  du  Loup  a  new  pit  was  put  in  the  round  liouse  and  necessary  i-epairs 
made  to  the  floor  of  machine  shop.  A  part  of  the  old  coal  shed  was  taken  down  and 
repairs  made  to  the  remaining  portion  of  shed.  The  station  building,  baggage  and  read- 
ing rooms,  and  house  occupied  by  mechanical  foi'eman,  were  painted. 

At  St.  Paschal  and  Ste.  Anne  the  roof  of  freight  sheds  were  re-covered  with 
metallic  shingles  and  painted. 

At  L'Islet  necessary  repairs  were  made  to  the  station  platform. 

At  Cap  St.  Ignace  the  freight  shed  and  waiting  room  of  station  wei-e  painted. 

At  St.  Thomas  and  St.  Charles  the  waiting  rooms  were  painted. 
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At  Chaudiere  new  floors  were  laid  in  the  station  building  and  the  roof  re-covered 
with  metallic  shingles.  Repairs  were  also  made  to  the  tank  building.  The  station  agent's 
dwelling  and  baggage  room  were  painted.  The  old  engine  house  at  this  station  was 
repaired  and  used  as  a  covering  for  the  track  scale. 

At  L^vis  new  doors  were  provided  for  the  freight  shed  and  a  new  loading  platform 
erected.  The  baggage  room  was  repaired  where  damaged  by  fire,  and  painted  ;  new 
floors  were  put  in  the  kitchen  and  pantry  of  the  the  resturant  and  the  coal  shed  received 
a  coat  of  paint.     The  pontoon  was  also  caulked  and  painted. 

At  Quebec  a  new  baggage  shed  was  erected  and  the  waiting  room  painted. 

Bridge  and  Culverts. 

At  Water  street,  Halifax,  the  flooring  of  the  (n'erhead  bridge  was  renewed  with 
6-inch  timbers. 

At  Richmond  a  hemlock  sewer,  160  feet  long,  was  renewed  with  cedar. 

Near  Wellington  a  new  culvert,  56  feet  long,  of  18-inch  terra  cotta  pipes,  with  end 
walls  of  masonry,  was  put  in  to  drain  a  field  filled  by  the  obstruction  of  the  original 
passage  through  large  rocks  in  the  bottom  of  the  embankment. 

At  Elmsdale  the  culvert  in  the  yard  was  extended  about  16  feet,  to  provide  for  an 
extension  of  the  siding  which  was  made  at  this  place. 

At  Milford  a  pair  of  wooden  stringers  were  taken  out  and  replaced  with  a  pair  of 
rail  girders.     A  standard  top  was  put  in  the  new  girders. 

An  old  2  by  6  box  culvert,  broken  down  at  that  place,  was  renewed. 

At  Rawdon  Rivei-  the  girders  of  the  bridge  were  lifted  up  and  new  stone  bridge 
seats  provided,  which  was  done  to  obviate  necessity  of  renewing  the  longitundial  strin- 
gers. A  cedar  box  culvert  was  put  in  to  drain  a  pond  that  had  accumulated  on  the  north 
side  of  the  embankment  near  Rawdon  River. 

East  of  West  River  the  wooden  stringers  of  two  15-feet  beam  culverts  were 
replaced  with  iron  rail  girders,  fitted  with  standard  tops  and  guard-rails. 

At  Mulgrave  Road  the  wooden  structure  carrying  the  track  over  that  road  was 
replaced  with  a  pair  of  iron  girders. 

At  South  River  a  pair  of  wooden  stringers,  17  feet  long,  were  replaced  with  iron 
rail  trusses. 

A  number  of  the  trestle  bents  of  the  pile  trestle  bridge  near  Pomquet  w^ere  badly 
damaged  by  ice  last  winter,  and  it  was  necessary  to  renew  them. 

At  Marsby  Hope  a  24-feet  wooden  trestle  was  renewed. 

The  stone  abutments  of  Sutherland's  River  bridge  were  overhauled  and  repaired. 
One  of  the  abutments  of  this  bridge  was  considei'ably  damaged  by  a  heavy  storm  in 
December  last :  a  portion  of  the  abutment  was  taken  down  and  rebuilt  on  a  new 
foundation. 

Necessary  repairs  were  made  to  the  trestle  bridge  at  Loch  Broom  and  Broom's 
Point,  which  were  considerably  disturbed  by  a  severe  storm  in  December  last. 

Ten  open  culverts  between  Truro  and  Painsec  were  provided  with  standard 
floors  and  iron  guard-rails. 

The  masonry  culverts  at  Westchester  and  Brown's  Brook  were  renewed,  the  stone 
used  originally  having  fallen  to  pieces. 

A  gang  of  masons  were  engaged  three  uKjnths  on  the  division  between  Truro  and 
Painsec,  overhauling,  pointing  and  repairing  the  masoni-y  of  culverts  and  bridge. 

A  cedar  Ijox  drain  220  feet  long  was  put  in  to  drain  the  track  scale  at  Chaudiere 
curve,  and  one  400  feet  long  was  put  in  at  the  west  end  of  Chaudiere  yard  to  drain  the 
sidings  on  the  south  side  of  the  yard. 

A  cedar  box  drain  300  feet  long  was  put  in  at  Levis  yard. 

The  following  bridges  were  painted  in  whole  or  in  part  as  shown : — 

North  River  bridge Ties  only. 

Petitcodiac  River  bridge Iron  and  wood. 


Government  steel  V)ridge,  St.  Joseph  .Ties  only. 
St.  Joseph  steel  bridge  do  do 

Isle  Verte  bridge do 

Small  bridge  near  Isle  Verte Iron  and  ties. 

Trois  Pistoles  bridge Iron  only. 

Small  bridge  near  Trois  Pistoles Iron  and  ties. 


Salmon  do  Ties  only. 

Passekeag  bridge do 

Gallagher's    do     do 

Secord's  do     do 
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( Jnuid  Bic  bridge Iron  and  ti«'s.     I 

Wic  hridjje do  \ 

Small  bridge  near  Bic    do  j 

Iviinouski  bridge Ties  only.  | 

St.  Pierre  River  bridge Iron  and  wood.  | 

Mill  Stream do  | 

New  iron  work  of  Restigouche  bridge .  One  coat. 

do  Miraniichi  bridges.       do  I 

Overhead  bridge,  Derby  Junction ...       do  j 

1st  crossing  Barnaby  River    Iron  and  wood,  j 

2nd      do  do  Ties  only, 

3rd       do  do  do 

Koucliil)oguacis  River  bridge do 

North  Branch,  Coal  Branch  bridge . .       do 
South        do  do  .       do 

Richibucto  River  bridge do 

Buctouche  do  do 

North  Branch  Cocaigne  bridge do 

South       do  do  do 

The  roof  trusses  and  other  iron  work  of 
painted  :  — 

Hadlovv  engine  house. 


8t.  Flavie 
Newcastle 


do 
do 


Stanley     street     bridge,    St.    .John 

(overhead) One  c(iat. 

Wall  St.  bridge,  St.  John  (overhead).       do 

Dorchester  street  bridge,   St.   John    » 
(overhead) do 

Sackvillc  street  l)ridge Iron  and  ti»'«. 

Overhead  bridge  at  Lawrence One  coat. 

River  Pliilip  bridge Iron  and  ties. 

( ireenville  do     do 

P'olly  River        do     Iron  only. 

Ingonish  do     do 

Stewart's  do     do 

12  span.-,  rail  girders  between  Truro 
and  Enfield do 

Canal  bridge do 

Rawdon  River  bridge do 

Beaver  bridge Inm  and  ties. 

Dartmouth  Road  bridge d<» 

East  River  bridge do 

the  following  i)uildings  wei'e  scraped  and 

Truro  engine  house. 
8t.  John  ti-ain  shed. 


Additional  lateral  bracings  were  put  on  the  following  bridges 


Causapscal  bridge 3  spans  100  feet.  I 

Red  Pine        do      3    do        40  do 


North  River  bridge, 
Salmon        do 


Truro 
do 


2  spans  loo  feet. 

3  do    100    do 


The  following  bridges  were  thoroughly  overhauled  and  all  loose  rivets  replaced  : 


Causapscal  bridge . .  3  spans  100  feet.  | 

(iilmour's  Brook  bridge 1     do  (JO  do    | 

(Gordon's  do .  1     do  40  do 

Red  Pine  bridge 3    do  40  do 

Sackville       do     3    do  160  do 


North  River  bridge,  Truro 2  spans  100  feet. 

Salmon       do  do     3    do      100  do 

Ra\\don      do  '  3    do        20  do 

Riversdale  bridge .3    do        40  do 


The  following  deck  bridges  were  raised  18  inches  and  placed  on  new  stone  1)ridge 
seats.     This  was  done  to  avoid  using  longitudinal  timbers  on  the  decks. 

These  same  bridges  were  provided  with  standard  Hoors  of  Georgia  pine  and  iron 
jTuard-rails  : — 


Trois  Pistoles  bridge 5  span. 

Grand  Bic          do      1  do 

North  Branch  Charlo  bridge 2  do 

South        do                do          2  do 

New  Mills  bridge 2  do 

Benjamin  River  bridge  ....'. 3  do 

Elm  Tree  bridge ...  1  do 

Nigadoo        do     1  do 

Mill  Stream  (Beresford)  bridge  ....  1  do 

Grant's  Brook  bridge 1  do 


00  feet. 
80  do 

50  do 

50  do 

80  do 

50  do 

80  do 

80  do 

80  do 

80  do 

Riv( 


Tete-a-Gauche  bridge 
Little  River  do 

Bartibogue  River  bridge  .  . 
2nd      crossing      Barnaby 

bridge 

3rd     crossing       Barnaby 

bridge 

Kouchibouguacis  River  bridge  .  .. 
Richibucto  do  do  ... . 
North  River  bridge 1    do 


Ri) 


5 

1 
1 

span, 
do 
do 

100  feet 
60  do 
80  do 

1 

do 

80  do 

1 

1 
3 

do 
do 
do 

80  do 
80  do 
.50  do 

50  do 


The  following  Vjridges  were  provided  with  new  standard  floor  of  Georgia  pine  and 


iron  guard-rails  : — 

St.  Pierre  River  bridge . . 

Otter  Brook  do      

Gilmour's  do      

Morton's  Millrace  bridge 

Jacquet  River  bridge 

Red  Pine .  do      

1st  crossing  Barnaby  River  bridge 

Buctouche  River  bridge 

North  Cocaigne        do     

South        do  do     

Peticodiac  River      do     , 

Holmes'  Brook         do       

Hayward's  Brook    do     

Stone's  do        do     

Secord  do        do     

Salmon  River  (near  Sussex)bridge 
PenoUsquis  River  l)ridge 


span. 

85 

feet. 

do 

24 

do 

do 

60 

do 

do 

30 

do 

do 

100 

do 

do 

40 

do 

do 

100 

do 

do 

30 

do 

do 

24 

do 

do 

24 

do 

do 

86 

do 

do 

15 

do 

do 

30 

do 

do 

15 

do 

do 

17 

do 

2 

do 

sa 

do 

1 

do 

14 

do 

Spioul's  Brook  bridge  ........ 

Jones  Meadow  Brook  bridge  . . , 
Menn-amcook  River  do  . . . 
Rail  girders  near  Calhoun's  . . . . 

Skurg's  Culvert 

Keillar's      do     

Rail  girders  on  Dorchester  grade . 
Nappan     bridge ... 

Greenville     do     

MiidCreek   do 

Bible  Hill    do         

Rail  girders  (Johnston's) 

do  near  Ehnsdale . . . . 

Rawdon  River 

Pomquet  Howe  truss  bridge .  . . . 

Black  River  bridge 

Dewar's  bridge 


si)an. 

30 

feet 

do 

17 

do 

do 

60 

do 

do 

12 

do 

do 

13 

do 

do 

12 

do 

do 

15 

do 

do 

100 

do 

do 

60 

do 

do 

.50 

do 

do 

23 

do 

2 

do 

21 

do 

o 

do 

18 

do 

3 

do 

26 

do 
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The  old  wooden  Howe  truss  bridge  at  Riviere  du  Loup  (3  spans  of  100  feet  each) 
^vas  replaced  with  a  new  lattice  street  bridge  of  3  spans  of  the  same  length,  at  a  cost  of 
$23,900. 

The  steel  trusses  were  13  feet  shallower  than  the  old  wooden  trusses,  and  this  extra 
height  was  made  uj:)  by  carrying  the  piers  and  abutments  up  with  concrete,  which  to 
date  has  proved  Aery  satisfactory. 

An  old  overhead  wooden  trestle  bridge  at  Durlotte's  Crossing,  near  Jacquet  River, 
was  replaced  with  an  iron  span  and  stone  abutments  at  a  cost  of  $1,400. 

Throughout  the  line  15  spans  of  wood,  varying  in  length  from  10  to  20  feet,  were 
I'eplaced  with  old  rail  girders  provided  with  standard  top. 

3  ))y  5  angle  iron  was  provided  for  the  guard-rails  on  the  Miramichi  and  Resti- 
gouche  bridges.  Chock  blocks  were  also  put  in  between  the  ties  throughout  the  length 
of  these  bridges. 

vV'ith  a  very  few  exceptions,  all  open  culverts  and  bridges  are  now  covered  with 
ties  placed  4  inches  apart,  with  chocks  the  full  depth  of  the  tie  placed  between  them, 
securely  sj^iked  to  the  side  of  the  tie,  and  iron  guard-rails  laid  throughout,  and  for 
some  distance  beyond  the  ends  of  each  bridge  or  culvert. 

One  of  the  piers  of  Mill  Creek  bridge,  near-  Campbellton,  was  repaired  by  casing  it 
with  concrete. 

A  gang  of  masons  was  engaged  on  each  division  overhauling,  painting  and  repairing 
bridges  and  culverts  where  necessary. 

Contracts  were  let  for  the  following  steel  girders  which  were  necessary  to  strengthen 
and  replace  a  number  of  bridges  between  Riviere  du   Loup  and  Hadlow,  Avhich  ai'e  con- 
sidered too  light  for  the  traffic  carried  over  them  : — 
12  pairs  44  feet  steel  plate  girders. 
2    do     54         do  do 

8    do     64         do  do 

102  rolled  beams. 

A  new  plate  girder  was  put  in  at  St.  Romuald,  near  Etchemin,  to  strengthen  a  light 
pair  of  girders  of  24  feet,  at  that  place. 

Necessary  repairs  were  made  to  the  iron  bridge  at  St.  Joseph,  damaged  by  the 
derailment  of  passenger  train  at  that  place  on  the  18th  of  December  last. 

The  Howe  truss  spans  of  Barney's  River  and  Murphy's,  near  Antigonish,  were 
renewed  with  steel  giixlers  of  60  and  70  feet  spans  respectively. 

General. 

The  masonry  foundation  of  tlie  track  scale  at  Chaudiere  was  taken  down  and 
rebuilt. 

About  200  pairs  of  old  spruce  and  hemlock  cattle  guards  have  been  replaced  with 
the  standard  cedar  guard  now  used  throughout  the  line. 

A  number  of  pairs  of  iron  surface  guards  have  been  given  a  trial  at  a  number  of 
places  throughout  the  line.  They  have  not  proved  satisfactory,  as  they  have  failed  to  keep 
the  cattle  off  the  line. 

A  wooden  turntable,  27  feet  long,  was  put  in  at  St.  Thomas,  to  he  used  for  turning 
snow  ploughs  in  winter.  The  bulk  of  the  snow  on  the  Riviere  du  Loup  division  falls 
west  of  St.  Thomas,  and  by  having  a  turntable  at  this  point  the  extra  run  between  St. 
Thomas  and  Riviere  du  Loup  is  avoided. 

The  Semaphore  signals,  switch,  stands,  ladders  and  sign-board  crossings  were 
thoroughly  overhauled  and  painted  where  necessary. 

A  new  dredging  plant  has  been  obtained,  and  used  in  cleaning  and  deepening  tlie 
d(tcks  at  Halifax,  Pictou  Landing  and  St.  John.  The  plant  consists  of  a  15-ton  steam 
ci-ane,  a  Wild's  patent  gral)  bucket,  2  scows  for  carrying  the  steam  crane  and  4  dump 
scows  for  the  dredged  material.  This  work  was  continued  steadily  throughout  the 
working  season  at  a  large  expense.  The  steam  crane  above  i-efeiTed  to  was  one  of  two 
im}K)rted  some  thi-ee  yeai-s  ago    for   handling  the   heavy  freight  at  the   Deep  Water 
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Terminus,    Halifax.      One  has  heen   touiid   surticiciil    to   meet    tlic   i«Mniii<'iii('iits  ot"    tlio 
busint'ss. 

I  ha\'e  tlu'  lioimur  to  l>e,  .Sir, 

Youi"  obeflient  servant, 

P.  S.  ARCHIiiALD, 

CI  lief  Eayineer. 

D.   POITINGKR,   EsiJ., 

Chief  Superintendent  Intercolonial  JiailwaN . 
Moncton,  N.P>. 


Intkhcolomal  Railway  of  Canada, 

Office  of  the  Mechanical  Superintendent, 

Moncton,  X.B.,  :30th  October,  1891. 

Sir,— I  beg  to  submit  for  youi-  information  the  following  statements  of  the  opera- 
tions of  the  Mechanical  Department  for  the  year  ending  30th  June,  1891. 

A. — Statement  showing  the  number  of  locomotives  and  various  classes  of  cars. 

B. — Statement  showing  the  locomotives  and  car  mileages,  and  the  average  number 
of  passenger  and  freight  cars  hauled  per  mile  run  by  engines. 

C. — Abstract  of  locomotive  returns. 

Jy. — Statement  of  the  cost  of  locomotive  j^ower  foi-  each  month  during  the  year. 

E. — General  statement  of  the  expenses  of  the  Mechanical  Department. 

Previously  to  this  yeai'  the  accounts  of  the  Oxford  and  New  Glasgow  and  Eastern 
Extension  were  kept  separately,  and  the  rolling  stock  did  not  appear  in  the  annual 
statement. 

On  1st  July,  1890,  the  following  engines  and  cars  were  transferred  to  this  railway, 
viz  : — Eighteen  locomotives,  7  first-class  cars,  1 3  second-class  cars,  4  postal  cars,  6  bag- 
gage cars,  175  box  cars,  11  cattle  cars,  220  platform  cars,  150  hopper  cars,  8  vans,  2 
snow  ploughs,  and  2  flangers. 

In  November  last  the  railway  commenced  to  operate  the  Cape  Breton  Railway, 
and  8  locomotives,  5  first-class  cars,  6  second-class  cars,  3  postal  cars,  3  baggage  cars,  100 
box  cars,  20  cattle  cars,  176  platform  cars,  4  vans,  2  snow  ploughs  and  2  flangers  were 
transferred  to  the  Intercolonial  Railway. 

Four  new  locomotives  were  purchased  and  charged  to  revenue. 

Two  new  boilers,  7  new  cabs,  10  new  cylinders,  20  new  smoke-box  extensions,  169 
driving  tyres,  2  new  tenders  complete,  6  new  tender  fi-ames  and  2  new  tender  trucks 
were  supplied. 

New  driving  wheels  were  put  under  6  engines,  changing  them  from  61  inches  to  69 
inches  diameter,  to  make  them  suitable  for  passenger  serA'ice. 

Three  new  parlour  cars  w^ere  purchased  at  cost  of  capital. 

Five  first-class,  2  postal  and  smoking,  1  baggage  and  express,  62  box,  11  cattle,  157 
platform,  and  10  20-ton  coal  cars  were  rebuilt. 

One  hundred  and  fifty-nine  old  gondolas  weie  replaced  by  139  20-ton  tiat  cars,  and 
60  6-ton  hoppers. 

Three  ordinary  and  4  wing  snow  ploughs  were  also  rebuilt  ;  4  wing  and  1  common 
snow  plough  received  heavy  repair,  almost  amounting  to  rebuilding  ;  2  parlour,  13 
sleeping,  43  first-class,  15  postal,  24  baggage  cars  and  37  vans  received  heavy  repairs 
and  were  thoroughly  renovated. 

Thirty-seven  freight  cars  were  strengthened  so  as  to  enable  them  to  carry  loads  oi 
34,000  pounds,  instead  of  24,000  thousand  pounds. 

Two  hundred  and  eleven  freight  cars  had  very  hea\y  repair,  and  upwards  of  6;000 
cars  passed  through  the  shops,  receiving  more  or  less  heavy  repair. 

Steam  heating  devices  were  supplied  to  6  sleeping,  5  pai-loui-.  14  first,  21  second, 
8  postal  and  9  baggage  cars. 

Electric  light  was  applied  to  1  car. 
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There  are  now  165  cars  steam-heated,  and  82  lighted  by  electricity. 

Up  to  end  of  this  year  steam-heating  appliances  had  been  applied   to   52  engines. 

Water  Service. 

Trestle  under  tank  at  Halifax  repaired.  Moncton  reservoir  cleaned  and  763  feet 
of  cast  iron  pipe  laid,  and  new  water  crane  put  up. 

Xewcastle — New  trestle  under  tank. 

Jacquet  River — New  trestle  and  reservoir  cleaned  out. 

CausaiDscal — ^Three  hundred  and  fifty  feet  of  3J-in.  galvanized  iron  pipe  laid. 

St.  Luce — The  tank  at  this  station  having  become  useless,  a  tank  was  taken  from 
Bathurst  and  erected  in  its  place. 

Metapedia — Old  tank  taken  from  St.  Fabien  and  erected  here. 

St.  Valier — Put  up  temporary  tank  and  erected  house  over  it,  using  a  steam  pump, 
the  old  tank  and  pump  having  become  useless. 

Pictou  Landing — Water  supply  here  was  thoroughly  repaired. 

Indiantown  Branch — Hoops  reset.  ' 

The  following  tanks  have  been  painted  during  the  year  : — Stellarton,  Thomson, 
Bayfield  Road,  Pictou,  Antigonish,  Piedmont  and  Indiantown. 

Ten  new  tanks  spoken  of  in  last  report  have  been  completed. 

I  have  the  honour  to  be  Sir,  ■ 

Your  obedient  servant, 

H.  A.  WHITNEY, 

Mechanical  Superintendent. 

D.   POTTINGER,   Esq., 

Chief  Superintendent.  . 
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E.— TNTERCOLONTAL  RAILWAY. 

(iloXKlJAL  Sta'I'KMKX'I"   of   the    Expenses  of    tlie    Mecliaiiicjil    1  )r|.,iit  incut,    for    tli<'    W-.iv 

eiuliiiu-   :5()tli   .hnir,    ls*.l|. 


The  miles  run  by  trains. 
(1  )  fii<.;"inc> 

do  Cius 

do  snow  ploughs 

Tlie  cost  of  locomotive  power   . 


The  cost  of  car  repairs  : 

Rej^airs  to  passenger  cars 

do  postal,  express  and  baggage  cars. . . . 

do  freight  cars  and  vans 

Oil  and  waste  for  packing 

Miscelhineous   .  .    

Total  cost  of  car  expenses 


The  cost  of  locomotive  power  i)er  100  miles  nm  by  trains . 
do  do  do  engines 

do  do  do  cars.    . . 


The  cost  of  repairs  to  ears  and  ploughs  per  100  miles  run  by  trains 

do  do  engines 

do  do  cars 


The  cost  of  oil  and  waste  for  packing  per  100  miles  run  Vjy  trains 

'  do  do  do  engines 

do  do  do  cars  and  ploughs 

The  cost  of  repairs  to  cars  per  100  mile  run  by  them  : 

do  passenger,  per  100  mile  run  by  them 

do  express  and  baggage,  per  100  mile  run  b}*  them  . .    .  . 

do  freight  cars  and  vans  do 

do  ploughs  and  flangers  do  


5,027. 7!n 

0,0HO,7«M 

50, 4!  ♦2,801 

7!),21(; 


•S     cts. 
1,281,«<KJ  32 


102,388  24 
24,027  .■)2 

283,029  80 
21,181  51 
27,101  53 


458,328  ()0 

25  49 

21  08 

2  27 


9  12 
7  54 
0  81 


0  54 
0  44 
0  05 


1  89 

0  94 

0  58 

26  74 


J.  SUTTOX, 

MechanicaJ  Accountant . 


MoxcTox,  N.B.,  30th  June,  1891. 
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INTERCOLONIAI 
Return  of  Accidents  and  Casualties  which  have  occurred  in  Canada  on  th( 


Date. 


1890. 


July 

do 
do 

do 

do 
do 


do      11.. 


do 
do 


do  25. 

do  26. 

Aug.  1. 

do  1. 

do  6. 

do  8. 

do  11. 

do  12. 

do  16. 


do  23. 

do  24. 

do  27. 

Sept.  8. 

do  10. 

do  13. 

do  13. 


do  14. 

do  19. 

do  20. 

do  27. 


do 

Oct. 

do 
do 

do 
do 
do 
dr. 

do 

64 


29. 

1. 

3. 
4. 

4. 
13. 
18. 
22. 
24. 


Time 

of 
Day. 


.35 


21.10 
15.00 


20.00 


9.45 
17.45 


9.20 
23  10 


No. 

of 

Tiains. 


21  55 

13.40 

15.30 
24.50 


10.00 
13.00 

22.15 


23.45 
2.07 

2.10 
20.30 
15.12 
11.30 
16.40 


18.50 

3.45 
11.50 
14.45 

14.25 

9.15 

7.50 
16.10 

10.30 
15.30 
15-25 


12.30 


Special. 
19 

Special. 
Special. 


Special. 
16 


Description 

of 

Train. 


Name  of  Conductor. 


Name  of  Driver. 


Express 

Freight 
Express 

Freight 


Light  engine. 
Working  .  . . . 


Shunting 


Freight 
do 


34 
33 

Special, 
do  . 
do     . 


Special, 
do    . 


Special, 
do    . 


Express    . 

do       . 
Shunting , 
Express  . . 


S))ecial. 

26 

50 

Special, 
do    . 


Special. 
■70" 


do  .. 
Working  . 
Freight  . 
Passenger 


Express 
Freight 

Shunting. 
Freight  . 
Working 
Shim  ting 
E.xpress  . 


Working 

Freight  . 
Shunting. 
Working 

Express  . 

Freight  . 

do 
do       . 


Shunting 

do 
Freight 


Freight 


A.  Rainnie J.  Stewart 


James  Card. .    ... 
Geo.  C.  DiA'idson 


C.  H.  Bass 


Geo.  Speer .... 
J.  McEachern 


Jno.  Stewart. 


E.  Bowser 
J.  Keys 


T.  Mcintosh .... 
T.  Craigie 


Ben.  Cooke . . . 
R.  H.  Coggin. 

W.  Appleton  . 


D.  Duncan  .... 
J.  J.  Ferguson . . . 


W.  Gunn i John  Ross. 

Louis  Couture 

A^6li\e'    '...'..'. .'..'. 

G.  Walker ! —  Cameron. 

j 
E.  Bowser E,  Kean .... 


D.  Jolivet. 
J.  Cote.  .. 
T.  Morton. 


John  McDonald 
C.  H.  Bass 


D.  McQuarry. 
J.  Craigie  .  . . . 


N.  Merrill. 
E.  Bowser. 


T.  Sprovxl, 


T.  McDermott 


J.  B.  Pollock 
W.  Bovard  .  . 
J.  Paradis .  . . 


T.  Millican  .  . 
E.  Camire   . . 


J.  Carroll. . . . 
A.  G.  Grant. 


J.  H.  Campbell 
C.  Langley  .... 


G.  A.  Kentley, 
R.  Wilson 


M.  O'Brien.. 

Jno.  Gratten. 
W.  G.  Bell. 
J.  Phinney  .  . 
F.  Whitney. . 


J.  McGuiggan 


R.  Wilson... 
F.  H.  Moore. 
L.  Boulet . . . . 


R.  Carr. 
O.  Brock 


J  as.  Cooke 

T.  H.  Campbell 


J.  Cote 

do      

J.  W.  Welling, 


J.  (i.  McNaughton. . 

G.  A.  Chesley Is.  Watson 

[1891] 
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RAILWAY. 

Line  of  the  Tiit«MV(>l(.iiiiil   Hailway  (luiiii,i;  tlie  Year  ciidcd  :')()lli  .hinc,   ISDI 


IMacf  NaiiR- 

)f  of  Person 

Accident.  Injured. 


Torryburn 


Beaver  Brook . . . 
Near  Mulgrave. 


Calliouns. 


Truro  yard  .    ... 
East    J  a  c  q  u  e  t 

Kiver. 
Richmond  ..... 


West  River. 
Sackville  .  . . 


Beaver  Brook . 
Stewiacke  .  . . . 


East  of  H.  Simon 
Moncton  . 
New  Mills  .... 

West    of    Meta- 

pedia. 
Jacquet  River  . . 

New  Glasgow . . 

DeBert  bridge  . . 


Folleigh 

West  of  Maccan. 


Moncton S.  Tuttlle. . .    . 

Weldford.    .      .    S.  Townsend. . 


Thos.  Fleming . . 

Geo.  Speer 

John  Walsh  . . . . 

John  McLeod. .  . 

Arthur  Purdy  . . 
Felix  Legouff  . . . 

Albert  Stone . . . 


J.  Mcintosh 
J.  Craigie    . 


M.  Power 

Thos.  McGrath.. 

Basse  (boy). 

E.  Harvey 

F.  Dixon 

John  Dell 

F.  Arseneau 

Duncan  Cameron 
A.  Price 


Geo.  Riley 
W.  Colpelts 


Jacquet  River 

Truro  

St.  John. .    .    . 


Alex.  Major .... 
C.  Caudle  ... 
Victoria  Hoon . . 


Whether 

Passenger  or 

Employe. 


Passenger 

Employe  . 
Passenger 

Employe  . 

do 
•  do 


Neither. 


Employe  . 
do 

do 

Passenger 

Neither. . . 

Employe  . 

do 

Passenger 

Employe  . 

Neither. . . 

Employe  . 


do 
do 

do 
do 
do 
do 
C.P.R.  pass- 
enger. 


I'aiticulars 

of 
Accident. 


K.vtent 

of 
Injury. 


Jumped  off  train  while  in'jFoot  injured 

motion. 

Gauge  glass  broke 

Fell   from   train  while  in 

motion. 
Struck   on   head  by  stone 

thrown  at  train. 
Fell  from  tender  of  engine 
Jumped  from  train  while 

in  motion.  | 

Fell  while  getting  on  cars  Arm  broken 

in  motion.  I 

While  coupling 

Slipped  when   getting  on 


Hand  scalded .  . 
Slightly  injured 

do 

Nose  injured. . . 
Slightly  injured 


Slightly  injured 
Rib  broken 


i  While  assisting  to  work  Fingers  bruised. 

hand  car. 
jjumped  off  train  while  in  Foot  crushed. 
I     motion. 
!  do  do         . .  Fatal 

I  While  coupling Finger  crushed. 

|Slipped     and     fell    when  Knee  inju^^ed. 

i     getting  on  train. 

Fell    off    train    while    in  Seriously  injured 

motion, 
j  While  unloading  timber. 


Verdict 

of  Coroner's 

.Jury. 


Accidental. 


Considerably  in- 
jured. 
Slightly  injured . 


Pacific  Ar-seneau  Neither. 


East  of  Rogers- 
ville. 

Richmond John  Brown. . . .  ^Employe 

Newcastle    ...    .  W.  Bovard  .    . . .  |       do 
St.  Arsene   .      .    H.  Bastille do 


Cold  Brook 


Buckout 


West  of  St.  Fran-  Louis  Buteau.  . 

cis. 
Sackville  . 
East     of 


. ..    .0.  Scott 

New  Chas.  M.  Hill. 


I  Passenger 

'Neither.    . 

Employe  . 
Neither. . . 


(ilasgow. 
Moncton  .    . 

do 
Hampton 
Berry's  Mill.' 


E.  White 

D.  Mc Williams.. 
Robt.  Cleveland. 
C.  B.  Keith 


Pollet  River. . . ,  J.  R.  Raymond. 


9—5 


Em 


iploye 


do 

do 

Passenger 


Struck  by  engine  crossing 

track  with  team. 
While    signalling    driver 

his  hand  struck  end  of 

bridge. 
While  coaling  engine  .    .  . 
Fell  off  cars  and  was  run 

over. 

While  coupling 

While  oiling  engine .  .    . . 
While  unloading  rails .... 

While  coupling 

Got  on   wrong  train  and 

jumped   off  while  train 

in  motion . 
I  Walking    on    track    wasjHead  injured. 

struck.  ! 

Fell  off  top  of  car. .......  'Slightly  injured. 

While  coupling j  Finger  crushed. .  i 

Fell    off    train    while    in  Leg  broken ' 

I     motion.  i 

j  Jumped  off  train  while  in|Head  and  leg  in- 

j     motion.  1     jured. 

jLying  on  track  was  struck  JFatal     [Accidental 

!     by  engine.  ]  | 

i  While  coui)ling Finger  ci'ushed. . 


Considerably  in- 
jured. 


Hand  injured. . . 

Fatal     Accidental. 


Fingers  crushed. 
Finger  crushed. . 
Thumb  crushed. 
Slightly  injured. 
Considerably  in- 
j  VI  red. 


[Attempting   to    jump  oniFatal 

I     train  in  motion.  ! 

While  coupling ;Finger  crushed. 

do  I    .        do 

While  cleaning  ash  pan.    Finger  injured. 

Struck  by  semaphore  leverl  Arm  injured 

Shipped  when  stepping  on 'Side  injured 

train.  | 

[18911 
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Return  of  Accident 

INTERCOLONIALJ^ 

5  and  Casualties  which  have  occurred  in  CanadaL 

Date. 

Time 

of 
Day. 

No. 

of 

Train. 

1 
1 

Description 

of 

Train. 

Name  of  Conductor. 

Name  of  Driver. 

1890. 

Oct.    25.. 

do      30.. 

do      30.. 

do     31.. 

do      31.. 
Nov.     3.. 

do        6.. 

do      12 

18.45 
15.45 
23.45 
23.10 
16.40 
8.00 

14.00 

Special.. 

Special.. 

Special.. 
do    .. 

36 

Working 

Shunting 

Freight 

Shunting 

Freight 

Ballast 

Freight 

J.  L.  Hebert 

L.  N.  tiatarte 

W.McCiafferty '!.!!!!!'. 
J.  H.  Richardson 

P.  F.  Heine 

L.  Tardiff 

E.  Tobin   

E.  Parsons    

F.  Welling 

E.  Kennedy 

H.  Trites 

0.  McGinity 

1 

83 

93 

134 

190 

9 

112 

39 

do      14.. 

14.00 
12.40 

17.40 

10.30 
16.30 

19.15 

2.40 
14.00 
10.00 

5.30 
22  00 
14.00 

8.20 
11.. 50 
11.50 
11.. 50 
11.50 
11.50 
11.50 
11.50 
11.. 50 
11.. 50 
11.50 

11.. 50 
11.50 

11.50 
11.. 50 

11.50 
11.50 

11  .50 

11.50 

11.50 
11.. 50 
11.50 

11.. 50 
11.. 50 

11.. 50 

Special. . 

38 

81 
16 

Working 

Freight 

do      

do      

E.  Bowser 

E.  L.  Watts 

C.  Upham 

J.  J.  Daley 

W.  Keith 

29 
144 

57 

107 

do      19.. 
do      20 

J.  Williamson 

do      21 . . 

do      27 

Geo.  Feetham 

do      28.. 

do      28.. 
do      29 

Special. . 
do     .. 

Freight    

do      

Khnritino- 

W.  Papineau 

C.  Ayer 

W.  J.  Campbell". ..'..'.'.'.. 
J.  B.  Pollock.. 

W.  E.  Turner 

W.  C.  Hunter 

H.  Como 

132 

60 
191 
100 

51 
126 
197 
139 
151 
151 
151 
151 
151 
151 
151 
151 
151 
151 

}| 

151 
151 

M 

151 

151 
151 
151 

151 
151 

151 

l 

Dec       2 

3"  Freight  ..'."."'  .'.'.'. 

Special.        f^o                ... 

R  James                  . .    . . 

do       5.. 
do      13 

G.  C.  Palmer    

W.  Appleton 

J.W.Nairn 

J.  Deveraux    

do     17.. 

do      18 

do     .. 
41 

do          ...       

do 

Thos.  Guinan 

A.  Bergin 

Geo.  Walker 

do          

do     18.. 
do      18  . 

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 

33 
33 

33 
33 

33 
33 

33 

33 

33 
33 
33 

33 
33 

33 

Express 

do             

J.  Mur])hy. 

do         

do                

do      18 

do 

do          

do               

do                

do      18.. 
do      18 

do       

do 

do         

do         

do         

do         

do         

do         

do      18.. 

do        

do 

do          

do      18.. 

do 

do      18.. 

do      

do          ... 

do          

do          

do . 

do      18.. 

do      

do      18.. 

do      

do 

do 

do      18 

do        

do      

do 

do      18 

do                 

do            

do      18 

do         

do         

do         

do            

df )      18 . . 

do          

do               

do      18 

do      

do      

do      

do        

do      

do      

do 

do      18 

do           

do            

do          

do          

do          

do          

do          

do                  

1                do               

i 

[1891] 

do      18.. 
do      18   . 

do         

do         

do      18   . 
<io      18.. 

do         

do             

^1-         

do           

do    :k 

do         

do       18.. 

do      

do      18.. 
do      18.. 

do        

do 

do      IS.. 
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KATLWAY. 

on  the  Line  of  tlie  liiteicolonial  J{iiil\\;iy,  ikc.      Continiwd. 


Place 

Name 

Wlu-ther 

I'articuhirs 

Kxtenf 

Verdict 

of 

of  Person 

Passenger  or 

of 

..f 

of    Goi'oiiers 

Accident. 

Injured. 

Employe. 

Accident. 

Injury. 

Jury. 

Sacre  C'wur 

(4eo.  Costin .    ... 

Employe  . . . 

While  coujWing   . .    ...... 

Finger  crushed. . 

Richmond  .... 

D.  McTiernan.. 

Elmploye  .  .  . 

While  coui)ling 

Hand  crushed. . . 

Chaudiere 

Z.  Filteau    

do      ... 

do              

do 

Moncton 

J.  P.  Laughy . . . 
J.  Weathersbee. 

do  .   ... 

do                

do 

^)xfoid  Junction 

do      ... 

do             

do 

Mcadowville. . . . 

A.  B.  Almon  . . . 

do      ... 

Slipped  when  getting  off 
•  engine. 

Slioulder  injured 

Y.  Dupuis 

do       off 
duty . 

While  asleei)  on  track  was 
struck. 

Campbell  ton 

P.  Trainer 

Employe  .  . . 

Fell   between    coal    sh(!d 
and  engine. 

Considerably  in- 
jured . 

East  of  Charlo.. 

H.  Melanson. . . . 

do      ... 

While  loading  rails 

Hand  injured. . . 

Gloucester  Jotn . 

John  Thompson. 

do      ... 

While  coupling 

Hand  slightly  in- 
jured. 
Considerably  in- 

Rockingham  

A.  Smith .      ... 

Passenger. . . 

Jumped  off  train  while  in 

motion. 

jured  . 

Oakfield 

E.  W.  Lutes  ... 

Employe  . . . 

While  coujjling 

Finger  cut  off .  .  . 

Truro    

Chas.  McKean . . 

Passenger. . . 

Died  on  station  platform 
from  natural  causes. 

Heart  disease. 

East  of  St.  Luce 

Thos.  Gosselin . . 

Employe  .  .  . 

While  applying  brake  fell 
from  car. 

Fatal 

Accidental. 

Moncton 

Martin  Haley. . . 

do      ... 

While  coupling. ....    .  . 

Finger  crushed. . 

St.  John 

A.  Tuttle 

do      ... 

do             

do 

do       

J.  Maher 

do      ... 

do         snow  plough 

Ankle  injured. .  . 

Point  du  Chene.. 

X.  Stableford... 

do      ... 

do             

Finger  injured. . 

Stewiacke  . . 

A.  Chisholm .... 

do      .    . 

do             

Shoulder  injured 

Truro    

Wm.  Hamilton. 

do      ... 

do 

Hand  crushed. . . 

Assametquaghan 

P.  Eraser 

do      ... 

While  unloading  freight.. 

Hand  injured .    . 

St.  Joseph 

Max.  Drespool . . 

Passenger  . . 

Train  ran  off  track 

Fatal 

do 

A.  Dessaint 

J.  P.  Blais 

do 
do 

do                 ... 
do                

do 

do          .    ... . 

do    

do            

F.  X.  Leclerc. .  . 

do 

do                

do    

do          

Frs.  Gauvin  .... 

do 

do 

do    

do          

Mrs.  Beauchemin 

do 

do                  

Fatally  injured.. 

do          

M.  LeBel 

do 

do                .... 

do 

do          

Jeremie  Beaulieu 

Employe  .  .  . 

do                

do 

- 

do          

Albert  Coffin.  .. 

Passenger. . . 

do                

Leg  fractured . . . 

do            

Mrs.  Coffin 

do      ... 

do                

Collar  bone  frac- 
tured . 

do          

Willie  Coffin.... 

do      ... 

do                

Wrist  fractured. 

do          

Ernest  Coffin.  .. 

do      ... 

do                  .    ... 

Shoulder  and  ear 
injured. 

do          

Geo.  Walker .... 

Employe  . . . 

do                

Slightly  injured. 

do          

T.  Dube 

Passenger  . . 

do                

Nose     and     arm 
fractured. 

do          

Mrs.  G.  Gagnon. 

do 

do                .... 

Ribs  fractured. . 

do          

J.  P.  Lavoie 

Employe  . . . 

do 

Head   and  wrist 
injured. 

do          .... 

F.  Marceau 

Passenger. . , 

do                

Head,    face    and 
chest  injured. 

do            

Eug.  Arseneault. 

do       ... 

do                .... 

Head  and   chest 
injured. 

do          

Mrs.  Frs.  Cote .  . 

do      ... 

do                 .... 

Seriously  injured 

do          

S.  Dionne 

do      ... 

do                

do 

do            ...    . 

Mrs.  Cayouette. 

do      . . . 

do                

Collar  and  breast 

bone  fractured. 

do          

Abel  Migneault . 

do      ... 

do                

Arm  fractured . . 

do            

Widow  A.  Godin 

do      ... 

do                

Considera  bly 
bruised. 

do          ..... 

Thos.  Wilson.. . . 

do      . . . 

do                

Head     and    arm 
injured. 

9—5^ 
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Date. 


1890. 

Dec.  18 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 

do  18. 


do 
do 


do  J8. 

do  19. 

do  19. 

do  19. 

do  22. 

do  29. 

do  29. 

1891. 

Jan.  2. 


do  5. 

do  6. 

do  8. 

do  9. 

do  10. 

do  13. 

do  14. 


do      17.. 
do      18.. 

68 


Time         No. 

of  of 

Day.    I  Train. 


11.50 
11.50 
11.50 

11.50 

11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11  50 
11.50 
11.50 

11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 
11.50 

11.50 
11.50 
11.50 
11.50 
11.50 
n.50 
11.50 
11.30 
8.20 

11.00 

14.00 
23.00 
10.37 

11.22 

10.00 
3.30 
8-40 
9-45 
1.30 

11.00 


20.10 
14.05 


33 
33 
33 
33 
33 
33 
33 
33 
33 


33 
33 
33 
33 
33 
33 
33 
33 
33 

33 
33 
33 
33 
33 
33 
33 
Special. 
34 


Description 

of 

Train. 


Special. 
42 


Special, 
do    . 
73 


Special. 


40 
Special . 


Express 
do 
do 

do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 

do 

do 

do 

do 

do 

do 

do 
Freight. 
Express 


Shunting. 

do      . 
Freight. . 
do 


do 


Freight. . 

do 

do 
Shunting. 
Freight. 


Freight 

Plough  train . 


Name  of  Conductor. 


George  Walker . 
do 
do 

do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 


do 

do 

do 

do 

do 

do 

do 
J.  W.  Johnston. 
A.  McLellan . ,    . 


J.  B.  Pollock. 
F'  Bouchard. 


L.  N.  Lebart  . . 
(xeo.  Couchy . . . 
Jas.  McDonald 


of  Dr 


bo 


J.  Murphy 
do 
do 


do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 


do 

do 

do 

do 

do 

do 

do 
R.  Wilson     . . 
M.  Bellevance 

P.  Forgarty. . . 


M.  Lobin . . . 
R.  Kennedy 
L.  LardiflF . . 


C,  J.  Rhodes H.  Smith 


D.  Haines iD.  Cool. 


George  Lamothe. 

J.  Cloutier.. 

John  Ferguson   . . 
Charles  McHugh 


R.  M.  (Orchard. 
J.  Hamilton . . . 

[1891] 


A.  J.  Sharp. 
J.  G.  Scott. . 


151 
151 
151 

151 

151 
151 
151 
151 
151 
151 
151 
151 
151 
151 

151 
151 
151 
151 
151 
151 
151 
151 
151 

151 
151 
151 
151 
151 
151 
151 
9 
37 

188 


63 


137 


109 

109 

45 

18 

200 


201 

187 


L 
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Sessional  Papers  (No.  f).) 


A.  1892 


RAILWAY. 

on  the  Line  of  the   Intercolonial   liailwav,  iVc.      ('ontuiiK'd. 


Place 

Name 

Whether 

Particulars 

E.vtent                  Verdict 

of 

of  Person 

Passenger  or 

of 

of               j    of  Coroner's 

Accident. 

Injured. 

Employe. 

Accident. 

Injury.           ;          Jury. 

St.  Joseph 

Rev.  M.  (iarveau 

Passenger  . . 

Train  ran  off  track 

Forehead  bruised 

do          

Alfred  Dobson . . 

do        .. 

do                 

Leg  fractured . . . 

do 

H.  Gagnon 

do 

do                 

do            and 
head  cut. 

do            

T.  Fuller 

do          .. 

do                 

Hand   and   head 
injured. 

do          

Mrs.  Fuller 

do 

do                 

Nervous  shock . . 

do          

Miss  Mctxarry. . 

do 

do                   

do 

do          

E.  S.  Farrel  .... 

do 

do                 

Slightly  injured . 

do          

0.  Brochu    

do 

do                 

do 

do          

M.  Plante 

do 

do 

do 

do            

A.  Gagne 

Paul  Cote    .... 

do 

do                

do 

do          .  .    . 

do 

do                

do 

do          

Pierre  Dube    .  . . 

do 

do                

Side  injured .... 

do          

Mr.  Bolduc 

do 

do 

Head  injured.    . 

do          

P.  Bouchard.... 

do 

do                  

Leg  slightly   in- 

do          

Rev.  M.  Lessard 

do 

do                

Head  injured. . . 

do 

Sim.  Godbout. .  . 

do  -    . . 

do 

do 

do             

Alphonse  Cote . . 

do 

do 

Slightly  injured. 

do          

Rev.  Jos.  Lavoie 

do 

do                

do 

do          

Michand . . . 

Newsboy — 

do                ...... 

do 

do          

Dr.  Tanguay 

Passenger  . . 

do                  

do 

'do          

Dr.  Morrisett .  .  . 

do 

do                

do 

do          

Thos.  Pelletier.  . 

do 

do                

do 

do          .... 

Mrs.   Hay  den    & 
5  children. 

do 

do                

All    slightly   in- 
jured. 

do          .    .. 

Miss  Pope ...... 

do 

do 

Slightly  injured. 

do 

Mrs.  Dubois 

do 

do                ....... 

do 

do 

James  Wilson. .  . 

do 

do                

do 

do          

J.  Robitaille.    .. 

do 

do 

do 

do 

E.  Robitaille.... 

do 

do                

do 

do          

Miss  Caron 

do 

do 

do 

do 

A.  (xranville 

-do        .. 

do                

do 

Stellarton    ..    . 

G.  A.  Campbell. 

1  Employe  . . . 

While  loading  freight. . 

Finder  injured . . 
Slightly  injured . 

Jacquet  River  . . 

Thos.  Brown .... 

do 

Slipped    and     fell     when 

• 

getting  on  train . 

Moncton 

Chas.  Ayles 

F.  Hinch 

do 

Hand  slightly  in- 
jured. 
Seriously  injured 

Richmond  . . . 

do 

Fell  off  car 

Lily  Lake 

H.  Baker 

do 

While  coupling 

Hand  crushed. . . 

St.  Fabien   ... 

A.  Beaulieu 

do 

do                

Finger  crushed. . 

Halifax 

J.  -Cooper 

do 

Fell  off  cars  and  was  run 

Fatal 

Accidental. 

Moncton 

J.  W.  Clarke.... 

do 

Fell  off  coal  trestle 

Seriously  injured 

St.  Valiet 

D.  Vachon 

do 

While  coupling  

Slightly  injured. 

St.  Pierre 

Deschamps . 

do 

Fell  off  engine 

Seriously  injured 

Wallace 

Wm.  Yeomans. . 

do 

While  coupling 

Finger  crushed. . 

Moncton 

Chas.  Green 

do 

While  shunting 

Finger  biuised    . 

West  of  Bath  urst 

D.  Cool 

do 

Tire  of  driving  wheel  broke 

Slightly  injured. 

East  of  St.  Fa- 

Unknown   

Neither. .  .    . 

Found  d(;ad  on  track. . .    . 

Found     dead 

bien. 

with  wounds. 
Supposed    to 
have    been 
struck   by   I. 
C.R.  train. 

"^ayabec 

N.  Beaulieu.    . . . 

Employe  .  . . 

Struck     with     semaphore 
lever. 

Face  injured   . .  . 

West     of      Dal- 

-Miller 

Neither 

Struck    by   plough    while 

Fatal 

Accidental. 

housie. 

\ 

crossing      track       with 
team. 
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Date. 


1891. 

Jan.  18. 

do  23. 

do  23. 

do  24. 

do  24. 

do  25 . 

do  27 . 

do  29. 

Feb.  4. 


do 
do 


do 
do 


do 
do 
do 

do 
do 
do 
do 

do 


Time 

of 
Day. 


do  9.. 

do  10.. 

do  12.. 

do  13.. 

do  20..!. 


21. 
22. 


do  23. 

do  25. 

do  25. 

Mar.  1 . 

do  5 . 

do  7 


.April  2. 
do  2. 
do        9. 


'70 


1(5.30 
7  20 

9.00 

12.30 
14.40 


No. 

of 

Train. 


Description 

of 

Train. 


Special..  Freight      ...     ... 

do     . .  Snowi:)longh  train. 

do     ..  do 


Name  of  Conductc 


Name  of  Driver. 


do 
do 


Freight  . 
do       . 


A.  Begin . . . 
Jas,  Card.    . 

F.  Morency, 


F.  Dixon.... 
J.  Thompson 


10.00  j  do 
13.25  do 
22.00  i     do 


18.50 

14.00 
8.00 

9.30 
().10 
5.05 

15.00 


38 


Special . 

3 
Special . 
34 


do         Geo.  McElhenny 

do       H.  Y,  Archibald . 

do       G.  Soucey   


do 


E.  Watts. 


Shiniting. 
Freight    . 


do 
do 

Ex  press 


J.  McDonald 


W.  J.  Campbell. 
A.  C.  McLean .  . 
T.  Corbett 


Freight 


22.00 
12.30 

24.25 
8.40 


jShunting, 

Special .  Snowplough  train 


. .  Shunting, 
do 


8.00  I         59     i Freight. 
13.15  I        33     [Express 


24.00 
20.15 


40 


[Shunting, 
j  Freight  . . 


15.00  37 

Special . 
do     .. 

do     . . 

do     . . 

do     .. 

12 

Special . 

do     .. 
do     .. 


5.10  1 
24.00 

20.30 

7.30 

13.45 

19.20 

13.00 

19.00 
21.00 
11.00 

do 
do 
do 

do 
do 

d(3 

do 


.      do      .  . 

do      . . 

Shunting. 


M.  Cumniings 


Jas.  Mcintosh 


E.  S.  Vye  . 
M.  Letarte. 


H.  Barreau .  . . . 

E.  Watts 

J.  B.  Crockett. 
C.  H.  Bass  . . . . 


D.  Hains 

A.  T.  Moreau. 
C.  A.  Atkinson 
A.  W.  Melick. . 


T.  Belleau . . . . 
T.  M.  Rippey. 


Alex.  Doig 
F.  Cloutier 


James  Howie 
W.G.Bell... 

James  Cook  . . 


Peter  Eraser . 
L.  Starratt . . 
E.  Ouellette  . 


D.  McQuarry. 


28 


203 


194  > 

nil 

182  > 
39/ 

205 


114 
171 
129 


112 


J.  W.  Boyd. ...    i      95 

J.  Sproule I     173 


G.  C.  Palmer j       51 

T.  W.  Hennessy 5 

B.  Lutes 147 


J.  Stratton. 

M.  O'Brien 
H.  Stewart. 

M.  O'Brien 
T.  O'Brien . 


F.  H.  Moore. 
Jos.  Collet  . . 


J.  Weldon.... 

(  J.  Howie 

\  iF.  Setchell  . . 
. .  J.  Williamson 
. .  S.  Wilson  .... 
. .  B.  C.  Gesner. . 


D.  Mcintosh 

W.  Bovard  . . 
F.  Robbins 


J.  Deboo 

Geo.  Topping. 
L.  Bradshaw. 
S.  Watson . . . . 


A.  Sproul. 


W.  Smallwood. 
W.  C.  Hunter  , 
T.  W.  Rioux. . . 


25 

99 
30 

99 

87 

70 
7& 

18 
192 

40 
18ff 
122 
200 

& 
165 
179, 
60 

lis 

182 

144 

14 
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in  the  line  of  the  I  iitcrcoloiiiul   Kail  way,  S:r.      Coiicl  iidrtl. 


Name 
)f  Person 
Injured. 


St.  Charles  snow   f  D.  Samson . . . 
shed.  \  A.  Turgeon.. . 

West     of      Dal-  Geo.  Thompson 
housie  Junct'n 


St.  Char]( 


,F.  Morencv. 


Petit  Rook W.  (i.  Bell 

Lakeville  Siding,  ,Tohn  Tliompson. 
Atkinson      do    .  Geo.  McElhennv 


Thomson. 
Hadlow  . 


Bathurst 


Truro 

West  of  Stellar 

ton. 
Petitcodiac 

Oxford  June.  .  I 

East     of      Petit 

Rock, 
Halifax 


J,  L,  Barahill, 
D,  Cowan  .  . , . 


M,  Haley. 


Barnaby  River.. 

Moncton 

East  of  Folleigh 
Lake. 

Moncton 

Halifax .J.  A,  Puskie 


D,  Goodwin  , . 
A.  Lav'erdiere 


G.  Fryers. 


Whether    ; 

Passenger  or 

Employe.    \ 


Piirtieuhirs 

of 
Accident, 


'  Extent  Verdict 

of  of  Coroner  s 

Injury.  I 

i 


.Jury, 


A,  Atkinson ... 

—  Crowell 

T.  W,  Hennessy 

B,  Lutes 


John  Mitchell 


Neither 
do 

Einj^loy^ 

do 

do 

do 

do 
do 
do 

do 


do 
do 

do 
do 
do 
do 

do 


../ 


F.  Storey .  . 
H.  Stewart 


J,  A,  McManus, 


Indiantown 
St.  Joseph   . 


Moncton 

East  of  Camp-  | 

bellton,  / 

Gloucester  June. 

Penobsquis 

Spring  Hill  June 


T,  Anderson . . . 
Pierre  Stophile 


R,  Bowers .  . . 
M.  Callahan 


Newcastle 

Levis 

Mortimore 

Nemwigewaux . . 

Oxford  Junction 

Newcastle    .    . . 
Rogersville    .... 
Ste,  Flavie 


J.  Thompson  .  . 

C.  Lutes 

M.  Connolly .  .  . 

J.  T.  Poirier... 
Geo,  Torque.    . 

E,  Amos 

John  Mullen   . 

F,  Muirhead . . 

D.  Armscrong, 

G,  Anderson   . 
J,  B.  Thibault 


do 


do 
do 


do 
Neither, 


Employe 
I  Neither, . 


Employe 

Neither, . 

Employe 
do 
do 

do 

do 

do 

Neither, . 


Employe 

do 
do 
do 


j While   walking  on   track  Seriously  injured 

was  struck  V)y  train.        ; 
do  do         . . !  do 

While   walking  on   track  Ankle  brok(;n. . . 

was    struck     by    snow-: 

plough,  i 

While  looking  out  of  car  Seriously  injured 

door,   head   was  struck 

by  part  of  a  scaffold. 


Fell  .  off  engine  and  was  Fatal 
run  over. 


.i  Accidental. 


While  uncoupling  sli])ped 
and  fell. 

Fell  off  car 

While  coupling  

While  coupling  got  caught 
between  engine  and 
snowplough. 

While  fireman  was  break- 
ing coal  in  tender,  struck 
his  foot  with  pick. 

While  coupling 

Fell  off  car  while  in  motion 

While  coupling 

Collided  with   a  train  at 

station. 
Snow  broke  cab  window. . 

While  oiling  machinery  of 
elevator  was  caught  in 
cogwheel. 

Slipped  while  getting  off 
car. 

While  shunting- ,    ...    . . 


Foot 


shed 


Seriously  injured 
Finger  crushed .. 
Slightly  injured. 


do 


Fingers  crushed. 
Seriously  injured 

Fingers  crushed. 
Both  slightly  in- 
jured. 
Face  injured  . . . 

Fatal      


Accidental. 


Ankle  sprained  .| 


Leg  broken 


Side  rod  of  engine  broke,.  Slightly  injured.  I 


While  coupling 

While   walking  on   track 

was  struck  by  a  car. 
While  shunting 


Fingers  bruised.,  i 
Shoulder  slightly 

injured. 
Shoulder  injured 


Struck   by    engine 
walking  on  track 
While  couplin: 


^hile  Fatal 


I  Accidental, 


jFingers  crushed,! 


f  Struck  by   a   train   while  Fatal [Accidental. 

I  [     walking  on  track.  j  1 

.  [While  loading  freight Ankle  sprained,. 

.  Fell  while  shunting   iFace  bruised 

.While  coupling   pin   flew  Nose  broken .. . 
i     out, 

.  While  coupling   Hand  crushed. . . 

do  jHand      do 

do  ....  iFingers  do 

Struck     by     train     while  Slightly  injiired . 
walking  on  track. 


Slipped  when  getting  off 

car. 

Fell  while  shunting 

While  coupling   .    . 
While     uncoui>ling 

caught  in  frog. 


Ankle  sprained.. 


Back  injured 1 

Hand      do     , . .  . ' 
fcK)t  Slightly  injui-ed. 
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Date. 

Time 

of 
Day. 

No. 

of 

Train. 

1891. 

April  no., 
do      17.. 

9.15 
10.37 

34 

18 

do 

17.. 

11.55 

18 

do 
do 

21.. 
23.. 

15.00 
19.30 

"'33" 

1 

do 
do 
May 
do 
do 

25.. 

27.. 

1.. 

7. . 
S.. 

9.10 
10.45 

8  20 
19.00 
16.25 

Special.. 

Special.. 
do^..| 

do 

11.. 

12.10 

30     i 

do 

11.. 

23.00 

70 

do 
do 
do 

11.. 
14.. 
16.. 

7.00 
16.50 
11.15 

Special.. 
73 

do 

18.. 

13.30 



do 

^5 

Special. . 

do 

25.. 

5.30 

5 

do 

29.. 

9.55 

.55 

June 

2.. 

14.00 

Special.. 

do 

2.. 

1.25 

39 

do 

18.. 

8.45 

do 
do 

19.. 
23.. 

19.45 
10.15 

do  ■  v. 

do 

29.. 

17.00 

do     .. 

do 

30.. 

15.15 

()0 

Description 

of 

Train. 


Express 
Freight    . 

do      . 

Shunting. 
Expres.'* 

[Freight. . 

j  Shunting. 

[Freight  . . 

do 


Name  of  Conductor. 


J,  Berry   . . . 
J.  N.  Miller. 

do 


Geo.  McCullv. 
W.  W.  Irving. 


Geo.  Sears. 
E.  Bowser. 


[Express (A.  Rainnie. . . 

do      iJ.  McFadgen 


Freight 


iJas.  Daley 


Shunting j  W.  McPherson. 

Freight    Geo.  Sears 

do       Jas.  McDonald. 


Light  engine  CalgVi 

Hy.  &  C.  Co.         I 
Freight W.  McClafferty 


do 
do 


J.  Hughes ...    , 
W.  J.  Dickson 


Name  of  Driver. 


J.  McNairu. 
D.  Duncan. . 


do 


H.  Como. . . . 
J.  McNairn. 


A.Wood 

J.Cole 

J.  Gilfillan .  . 
J.  McCracken 
T.  W.  Prince 


Jos.  H.  M( 


J.  Brownell. 


A.  McDonald . 
F.  Welling . . . 
•J.  Ferguson. . . 


R.  Richmond   . 
T.  W.  Hennessy 

J.  Gratten 

J.  Wall 


Ballast  train !  H.  McDormand L.  Harratt 


Freight  . . 
Shunting 


W.  Crockett J.  Stratton  . 


D.  McTiern 


T.  O'Brien 


Freight 

Ballast  train . 


!W.  W.  Irving iW.  C.  Hunter 

I  J.  L.  Chisholm   JR.  Kennedy . . 


Freight 
do 


Thos.  Guinan. 
E.  S.  Vye.   ... 


J.  McDonald 
F.  H.  Moore . 


197 
135 

135 

190 
197 

183 
18 
90 
34 

163 

74 


41 

71 

206 

54 

4 

198 
90 
8 
113 
192 
189 


81 
116 


196 
70 


72 
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RAILWAY. 

•oil  tlu'  liiu'  of   tlic  I  iitcrcoloiiiiil   l{;iilw;i\-,  Sn-.      (%>iil'ni iird. 


Place 

Name 

Whether 

Particulars                          Kxteiit 

Verdict 

of 

of  Person 

Passenger  oi- 

of 

of 

of  C(jroner'H 

Accident. 

Injured. 

Employe. 

.\ccident. 

Iiijur> . 

Jury. 

^xford  Junction 

J.  R.  McKean  . . 

Employe  .  .  . 

Shot  at  by  u  pH.s^s^•u^^•r  . .  . 

Slightlywoinided 

ETruro  ...    ..*.... 

A.Peters 

Passenger  . . 

Jumped  off  trai)i  while  in 
motion. 

Leg  bx'oken 

BA^.  of  Stewiacke 

J.  L.  Jinks 

Neither 

While   walking   on    track 
was  struck  by  engine. 

Severely  injured. 

fet.  John 

H.  McDade 

Emi)loye  .  .  . 

While  coupling 

Slightly       do     . 

Moncton 

A.    Johnston 
(boy). 

Neither 

Attenipted    to    jump    on 
train  in  nioti(m. 

Fatally  injured. 

New  Castle .    ... 

F.  Raymond 

J.  A.  White..    . 

Employe  . . . 
do 

While  coupling 

Finger  crushed. . 
Foot  injured.  .  . . 

Moncton 

While  shunting 

fSussex 

R.  Bower 

do 

While  applying  brake 

do 

Weldford 

W  H.  Morton. . . 

do        ... 

When  ste]jping  off  train .  . 

Sprained  ankle . . 

East  of  Sussex . . 

Robt.  Saunders.. 

Passenger  .  . 

Fell    off    train    while   in 
motion. 

Head    and    face 
cut. 

Point  du  Chene 

M.  Clear 

Neither 

Struck    by    steps   of    car 

Slightly  injured . 

wharf. 

w^hile      working      near 
track. 
While  releasing  air-brake. 

Brookville 

D.  Trenholm.... 

Employe  .  .  . 

Foot  severel)'^  in- 
jured. 
Back  injured.. . . 
Head  cut 

Pictou 

M.  Daley 

N.  Stableford... 

do 

While  shunting  fell  off  car 

Maccan   

do 

Fell  off  engine  in  motion . 

Oxford 

W.  McDonald   . 

do 

Wind  caused  car  door  to 
shut  violently. 

Fingers  bruised. . 

Spring  Hill  Junc- 

D. McKenzie.. . . 

do 

While   walking  on   track 

Foot  injured 

tion. 

was  struck  by  engine. 

West  of  Oxford 

Frank  Jones 

Neither 

do                train  — 

Foot  crushed 

Juncton. 

, 

East  of  Rothesay 

John  Philips .... 

do    

Found  dead  on  track  ;  had 
been  struck  by  a  train. 

Barney's  River. . 

—  McLeod  (boy). 

do     

Attempted     to-   make    a 
couplimr. 

Fingers  crushed . 

Ballast    Pit, 

C.  McKenzie. .  .  . 

Employe  . . . 

While  coupling 

do 

Scotsburn. 

Chatham     Junc- 
tion. 
Halifax 

A.  McEachern . . 

do 

Fell  while  loading  cattle.. 

Ankle  sprained. . 

E.  McGrath 

do 

Was  caught  between  cars 
when  attempting  to  cross 

Fatal 

ALCcidental. 

track. 

Rogersville,. .  .v. . 

N.  Morton 

do 

While  coupling 

Fingers  cruslied . 

Thompson 

J.  Singer 

do 

Fell  between  cars  while  in 
motion. 

Fatal   

East     of     Glen- 

Jas. McDonald.. 

do 

Hand  car  was  struck  by  a 

Slightly  injured. 

garry. 

train. 

East    of     Derby 

A.  Monn.son .... 

Passenger. . . 

Fell  from   train   while  in 

Seriously  injured 

Junction. 

motion. 
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EASTERN  EXTENSION  RAILWAY. 

Office  of,  the  Chief  Superintendent, 

MoNCTON,  N.B.,  13th  November,  1891. 

Sir, — I  have  the  honour  to  submit  the  following  report  with  reference  to  the 
Eastern  Extension  Railway,  for  the  fiscal  year  which  ended  the  30th  June,  1891. 

On  the  1st  of  July,  1890,  the  accounts  for  the  maintenance  and  operation  of  this 
railway,  which  had  heretofore  been  kept  separate,  were,  by  your  orders,  merged  in  the 
similar  accounts  of  the  Intercolonial  Railway. 

I  enclose  a  statement  of  the  capital  account. 

The  total  cost  of  road  and  equipment  on  the    30th 

June,  1890,  was \    |1, 318,731   49 

There  was  added  during  the  year  for  increased  accom- 
modation at  Mulgrave 3,255  40 

•Making  a  total  cost  on  the  30th  June,  1891 |1, 321, 986  89 

The  expenditure  was  for  filling  in  a  vacant  space  to  make  more  yard  room,  and  pro 
viding  additional  accommodation  for  passenger  and  freight  business. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

D.  POTTINGER, 

C  It  ief  Superintendent. 
Colling  WOOD  Schreiber,  Esq., 

Chief  Engineer  and  General  Manager  Government  Railways, 

Ottawa. 


Dr. 


No.  1.— EASTERN  EXTENSION  RAILWAY. 

Capital  Account,   Year  ending  30th  June,   1891, 


Cr. 


1890. 

$    cts. 

1890. 

$    cts. 

June  30. . 

To  cost  of  road  and  equipment . 

1,318,731  49 

June  30.  . 

By  Dominion  of  Canada. 

1,318,731  49 

1891. 

1891. 

June  30. .  . 

Increase  at  Mulgrave 

3,255  40 

June  30.. 

do                 do 

3,255  40 

1,321,986  89 

1,321,986  89 

Moncton,  N.R,  30th  June,  1^91 


THOMAS  WILLIAMS, 

Chief  Accou7it ant  and  Treasurer 


WINDSOR  BRANCH  RAILWAY, 

Office  of  the  Chief  Superintendent, 

Moncton,  N.B.,  13th  November,  1891. 
Sill,      I  liave  tilt;  honour  to  submit  the  following  statements  showing  the  results  of 
the  woi-king  of  the  Windsoi-  Branch  Railway,  for  the  year  which  ended  the  30th  June, 
IS9I. 

Xo.   I.    Revenue  Account. 

\ 


I 
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2.    Maintenance  of  way  and  works. 
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3.  (jeneral  haljiiu-c. 

4.  Statement  of  eaniiiij^s. 

1  also  send  you  the  report  of  tin;  Chief  Kii<;in(M'r  on  (lie  condition  of  th<'  jH-niiancnt 
way  and  works. 

This  line,  32  jnil(\s  in  length,  was  opeiated  dui-ing  tin;  year  by  th(;  Windsor  and 
Annapolis  Railway  Company  on  the  same  terms  as  last  year,  the  company  heing 
allowed  to  retain  two-thirds  of  the  gross  earnings,  the  balance,  one-third,  being  paid  over 
to  the  (Tovernment,  the  latter  maintaining  the  line. 

There  was  an  increase  in  the  earnings  accruing  to  the  (Jovernnicnl,  when  (•om})ared 
with  last  year,  as  follows  :  — 

In  1890-91 .i?30,23r)   13 

1889-90 30,162  46 


2  67 


The  expenses  of  maintenance  were  more  than  last  year,  as  follows  : — 

In  1890-91 $28,931  71 

1889-90. 18,982  82 

$  9,948  89 

This  increase  of  expenditure  was  caused  by  the  making  of  the   improvements  here- 
after mentioned. 

The  earnings  and  expenses  compare  as  follows  : — 

Earnings .^30,235  13 

Expenses 28,931  71 


$  1,303  42 

The  necessary  repairs  and  renewals  were  made,  including  the  laying  of  4  miles  of 
new  steel  rails.  A  wooden  trestle  bridge  over  Jordan  River,  recjuiring  renewal,  was 
replaced  by  a  new  steel  bridge  of  7  spans. 

The  water  supply  at  Newport  was  also  improved  at  an  expense  of  83,200. 
The  permanent  way  and  works  are  in  good  order, 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

D.  POTTINGER, 

Chief  Superintendent. 

COLLIXGWOOD  SCHREIBER,   Esq., 

Chief  Engineer  and  General  Manager  Government  Railways, 
Ottawa. 


Intercolonial  Railway, 

Chief  Engineer's  Office, 

MoNCTON,  N.B.,  7th  November,  1891. 

Sir, — I  have  the  honour  to  submit    the  following  report  foi-  the  maintenance  of 
the  Windsor  Branch  for  the  year  ending  30th  June,  1891  : 

Track. 

The  mileage  remains  the  same  as  last  year.      Four  miles  of  new  steel  rails  have  been 
laid  in  place  of  badly-worn  iron  rails,  removed  from  the  track. 

Ties. 

During  the  year  12,950  oixlinary  ties  and  4  sets  of  switch  ties  have  been  removed. 
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Sidings. 

A  new  siding  was  put  in  near  the  Three-mile  Plains,  for  the  accommodation  of  a 
large  saw  mill  recently  erected  at  that  plate  by  Mr.  Gould  Northrup. 

The  old  T  I'^il^  i^  *^®  siding  at  Mount  Uniacke  and  3  sidings  in  Windsor  yard 
have  been  replaced  with  a  better  quality  of  rails  recently  taken  up  from  the  main  line. 

Fencing. 

During  the  year  2,308  rods  of  barbed  and  woven  wire  fencing  have  been  erected. 

Buildings  and  Platforms. 

The  platform  at  Beaver  Bank  station  was  renewed.  Extensive  repairs  were  made 
to  the  platforms  at  Windsor  Junction  and  Newport. 

Very  considerable  repairs  were  made  to  the  station  house  and  freight  shed  at  AVindsor. 
A  new  tool  house  was  erected  at  Mount  Uniacke. 

Bridges. 

The  old  wooden  trestle  bridge  at  Jordon  River  was  replaced  with  7  spans  of  stee^ 
plate  girders  with  a  floor  of  Georgia  pine  ties  chocked,  and  an  iron  guard-rail,  extending 
across  and  20  feet  beyond  either  end  of  bridge. 

The  balance  of  the  ties  on  the  Big  Bog  bridge  were  renewed  and  iron  guard-rails 
put  on,  and  the  ties  chocked  and  painted. 

The  approaches  on  either  end  of  the  high  bridge  at  St.  Croix  were  widened  and  the 
guard-rail  extended  to  more  efficiently  protect  the  bridge. 

Three  spans  of  rail  girders,  one  of  12  feet,  one  of  13  feet  and  one  of  14  feet,  were 
put  in  place  of  wooden  stringers  on  beam  culverts  between  Newport  and  Ellershouse. 

The  floor  of  Sackville  bridge  was  painted. 

Two  steel  girders  were  put  in,  one  east  and  the  other  west  of  Ellershouse.  These 
were  necessary,  on  account  of  the  stoppage  of  the  old  stone  drains  originally  put  in  at 
the  foot  of  the  embankments. 

Water  Supplies. 

A  gravitation  water  supply  was  provided  at  Newport,  at  a  cost  of  about  -$3,200, 
the  old  supply  having  entirely  failed. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

P.  S.  ARCHIBALD, 

Chief  Engineer. 

D.    POTTINGER,   Esq., 

Chief  Superintendent  Intercolonial  Ry., 
Moncton,  N.B. 


7G 
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No.  2.— WINDSOR  BRANCH  RAILWAY. 
Maintenance  of  Way  and  Works. 


Previous 
Year. 


$  cts. 

10,567  94 

106  51 

2,750  50 

2  70 

1,191  55 

4  05 

673  94 

963  14 

213  29 

1  40 

195  77 

113  35 

1,237  45 

1,114  82 

59  43 


18,982  82 


Particulars. 


Repairs  to  track 

Cr.  — Rails  and  fastening.' 
Ties 


Switch  locks 

Bridges 

Signals 

Culverts  and  cattle  guards   

Wharf  at  Windsor 

Buildings  and  platforms 

Hand  cars  and  trollies 

Tools  and  repairs 

Snow  ploughs  and  flangers 

Fencing 

Accountant's  office  and  expenses. 
Miscellaneous 


Anumnt. 


» 


^   cts. 

12,642  04 

4,052  02 

3,529  30 

12  60 

5,422  36 

3  00 

467  49 

463  09 

27  45 

173  31 

134  95 

850  59 

1,104  T2 

48  79 

28,931  71 


Certified  correct, 

T.  Williams, 

Chief  Acct.  and  Treas.,  I.C.R. 
MoNCTON,  N.B.,  30th  June,  1891. 


R.  B.  BOGGS, 

Acct,  W.  B.  Ry.      [ 
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No.   ;i--WINJ)S()l{    IIILWCII    RAILWAY 
Gknkual   1>ai.a\(m:. 


A.  1892 


Cii. 


1891.    I 
June  30.  Windsor  and  Annapolis  Railway 
Old  material  account 


I                         11  I 

I               $      Ct8.|'  1801.       !                                                                                !k      CtH. 

2,745  25  1    June  H(». .  Jutcrcolonial  Railway 

8,000  00!  Dominion  account 10,745  25 


10,745  25 


10,745  25 


Certified  correct, 

T.  Williams, 

Chief  Acct.  mid  Treasurf^r,  I.  C.  J^. 
MoNCTON,  N.B.,  30th  June,  1891. 


K.    n.   B()(;(iS, 

Aa-f.,   W.  n.  R,j. 


No.  4.— WINDSOR  BRANCH  RAILWAY. 
Monthly  Statement  of  Receipts — One-third  Earnings. 


Month 


Passengers.  Freight.       '         Mails. 


Total> 


1890— July 

August. .  . 

September 

October.. 

November 

December 
1891— January . . 

February  . 

March    . . 

April    ... 

May 

June 


%  cts. 
086  38 
454  8() 
,362  45 
891  60 
761  04 
832  15 
624  48 
490  57 
689  45 
713  15 
785  89 
,054  36 


10,746  38 


Certified  correct, 

T.  Williams, 

Chief  Acct.  cind  Treasurer,  I.  C.  R. 
MoNCTON,  N.B.,  30th  June,  1891. 

[1891] 


*  cts. 

.<S?  cts. 

S  cts. 

113  06 

1,361  14 

2,560  58 

80  76 

1,282  14 

2,817  76 

96  90 

2,142  91 

3,602  2() 

96  91 

2,257  77 

3,246  28 

96  91 

1,838  22 

2,696  17 

96  90 

1,477  15 

2,406  20 

<)4  46 

1,616  19 

2,335  13 

94  45 

1,318  64 

1,903  66 

94  45 

1,438  30 

2,222  20 

95  68 

1,297  90 

2,106  73 

95  68 

1,179  24 

2,060  81 

95  68 

1,127  31 

2,277  35 

1,151  84 

18,336  91 

30,235  15 

R.  B.  BOGGS, 

Acct.,  W.  n.  R,j. 
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PRINCE  EDWARD  ISLAND  RAILWAY. 

Superintexdext's  Office, 

Charlottetown,  P.E.L,  16th  September,  1891. 

Sir, — I  have  the  honour  to  submit   the   following  report   on  the   working   of   the 
Prince  Edward  Island  Railway,  for  the  fiscal  year  ended  30th  June,  1891. 

I  enclose  the  following  statements  prepared  by  the  Accountant  and  Auditor  : — 
No.    1.  Capita]  account. 

2.  Revenue  account. 

3.  Locomotive  power.  (Abstract  No.  1.) 

4.  Car  expenses. 

5.  Maintenance  of  ways  and  works. 

6.  Station  expenses. 

7.  General  charges.  ^  ..^  ...^  ^ 

8.  Statement  of  general  stores  account.  ^| 

9.  General  balance. 
10.   Comparative  statement  of  averages. 

Capital  Account.  t 

The   total  expenditure  on   capital   account    to  30th 

June,  1890,  was $3,741,780  89 


( 

do 

2.) 

( 

do 

3.) 

( 

do 

4.) 

( 

do 

3-) 

No  additions  being  made  during  the  year,  the  total 
expenditure  to  30th  June,  1891,  was  the  same 
as  the  previous  year $3,741,780  89 

Revenue  Account. 

The  gross  earnings  for  the  year  amounted  to. .....  .         $174,258  05 

Previous  year  .  .  *. 160,971   78 


Increase $  13,286  27 


The  earnings  per  mile  of  railway  compare  with  the  previous  year,  as  follows  : — 

1889-90 $766  53 

1890-91 829  90 


An  increase  per  mile  of $  63  37 

The  length  of  the  road  operated  in  each  year  was  the  same,  namely,  221  miles. 

Statement. 

Passengers  Carried.  Earnings. 

1889  90 138,099  $69,399  72 

1890-91 145,508  72,292  23 


Increase 7,409  $  2,892  51 


Tons  of  freight  carried.  Earin'ngs, 

1889-90 51,604  $73,663  06 

1890  91    59,511  81,660  82 


Increase 7,907  $  7,997  76 

Mails  and  sundries,    1889-90 $17,909  00 

do  1890  91 20,305  00 


Increase $  ,2,396  00 
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The  eiiyiiie  iniloa<^t'.  (•<)nij)ar(!(J  witli  last  year  was  : 

l^<«9  90 :n:),!)4:i 

1^^90-91 :m,202 


Increase 19,259 


The  train  mileage  as  compared  with  last  year  was  :    - 

1889-90 252  073 

1^90  91    272;475 


Increase 1  902 


The  cai-  mileage  as  compared  with  last  yea>-  was  : 

1^89-90 l,:n6,:-555 

1890-91   1,420,428 


Increase 104,073 

EXPENDITUKE. 

The  working  expenses  as  compared  with  last  year  were  as  follows  : — 

Rf:newals. 

Rolling  Stock, 
Ordinary.  Rails  Total, 

and  Fastenings. 

1889-90 $248,270  55     |  18,215  30       $266,485  85 

1890-91   257,039  13  950  95         257,990  08 


Increase...    $     8,768  58       $17,264  35       $     8,495  77 


Included  in  the  above   ordinary   expenditure   are  the   following  amounts  for  new 
works  : — 

Iron  bridge  at  Milton    .^1,712  31 

do             Moore's 3,308  S6 

New  abutments  at  Pig  Brook  bridge 3,098  64 

Deviation  of  track  at  Moore's  bridge 2,680  78 

Extension  of  Summerside  wharf 1,285  95 


Total  new  works $12,086  54 


Track. 

The  mileage  remains  the  same  as  last  year,  125  miles  laid  with  iron  rails,  and  85 
miles  laid  with  steel  rails.     Total,  210  miles. 

The  track  at  Moore's  bridge  was  deviated  from  the  original  line  for  tlie  length  of 
one-half  mile. 

Sidings. 

A  siding  164  feet  long  was  moved  from  near  Conway  and  placed  at  Lynch  Koad. 
The  siding  at  Bedford  was  extended  250  feet  and  made  a  through  siding. 
A  spur  siding  341  feet  long  was  put  in  at  the  Charlottetown  Driving  Park. 
The  siding  at  Morell  was  extended  150  feet. 

Sleepers. 

During  the  year  84,587  sleepers  were  put  in  track  ;  13  sets  of  switch  sleepers  and 
20  head  blocks  with  switch  frames  were  renewed. 
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Ballasting. 
Dui'iiiii-  the  yeai"  7,0(^S  cu))ie  yards  of  ballast  were  distributed. 

BtiiDCiEs,  Culverts,  &c. 

The  eiubaiiknients  at  Morell,  Marie,  Midgell  bridges,  and  8t.  Peter's  breastwork 
received  extensive  repairs,  about  2,400  cubic  yards  rip-rap  being  used.  This  work  was 
necessitated  to  repair  the  heavy  damage  done  by  the  unprecedently  heavy  storms  w^hich 
occurred  on  the  1st  December  last. 

Milton  bridge  w^as  renewed  with  a  20-foot  iron  rail  girder  and  stone  abutments. 

A  new  top  was  put  on  Emerald  bridge. 

A  new  top  was  put  on  Mill  Rivei'  bridge. 

Stone  abutments  were  built  at  Pig  Brook  bridge.  The  embankments  at  each  end 
of  this  bridge  were  raised  2  feet,  in  order  to  give  the  necessary  headway  for  the  public 
highway  underneath. 

A  new  bent  was  placed  un4er  the  bridge  on  the  Alberton  wharf  track. 

The  west  end  of  St.  Peter's  bridge  was  repaired  and  othei'  necessary  work  done. 

Marie  bridge  received  1  truss  brace.      The  stringers  and  50  sleepers  were  renewed. 

Morell  bridge  received  1 2  new  floor  beams. 

Naufrage  l)ridge  received  38  truss  braces,  2  sti'utt  plates,  1  wall  plate  and  SO 
sleepers. 

McEwan's  bridge,  lot  40,  i-eceived  new  wall  plates  and  a  new  top. 

Mount  Stewart  bridge  had  7  truss  braces  i-enewed  and  other  necessary  repairs 
done. 

All  wooden  bridges  received  the  necessary  repairs. 

Pierce's  culvert,  near  Royalty  Junction,  was  rebuilt  with  two  12-inch  iron  pipes  of 
a  total  length  of  120  feet.      This  culvert  was  carried  away  by  a  freshet. 

Four  timl)er  culverts  were  rebuilt,  and  6  culverts  had  stringers  and  sleepers 
I'enewed. 

Two  12-inch  iron  pipe  culverts  were  put  in,  one  36  feet  and  the  other  24  feet 
long. 

Arch  culverts  between  Harmony  and  Souris  were  pointed  with  cement. 

Fifteen  cattle  guards  were  rebuilt,  and  5  received  new^  stringers  and  sleepers. 

The  clay  pipe  culvert  ^  mile  east  of  Summerside  was  rebuilt. 

Buildings,  Platforms,  <kv. 

At  Colville  siding  the  platform  "Was  renewed. 

At  Richmond  siding  a  new  shed  was  erected  and  the  platform  renewed. 

At  ]\[cNeiirs  Mill  siding,  between  Ellerslie  and  Conway,  a  new  shed  and  platfoi-m 
were  erected. 

Bradalbane  and  Emei-ald  stations  were  painted. 

Nine  of  the  flag  stations  between  Charlottetown  and  Summerside  were  also  painted. 

At  Alberton  the  oflice  and  waiting  room  were  repaired  and  painted,  and  the  roof 
of  the  baggage  i-oom  was  renewed. 

At  Tignish  the  roof  of  the  freight  house  was  re-shingled  and  the  roof  of  the  engine 
lioLise  was  paitly  le-shingled.      The  i-oof  of  the  baggage  room  was  renewed. 

At  Ciiarlottetown  the  sills  on  the  north  side  of  the  station  building  were  renewed 
and  the  [)latf())-m  was  rebuilt.  The  roof  of  the  train  shed  was  I'e-shingled.  Repairs 
wei-e  made  to  the  carpenter  shop,  iron  house,  machine  shop  and  coal  shed.  The  found- 
ation of  the  freight  house  was  i-ebuilt  and  the  flooring  was  renewed,  'i'he  foundation  of 
the  coal  shed  was  repaiied. 

At  Koyalty  .Junction  the  platform  was  i-ebuilt. 

At  Scotchfoit  the  station  and  platform  were  rebuilt. 

'I'he  station  at  Mount  Stewart  was  repaired  and  painted. 

At  Maj-ie  and  JM idgel I  the  stations  were  repaired  and  })ainted,  and  the  platfoi-ms 
were  i-ehuih. 
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At    Soiiris    tJic  roots    of  tlic  engine  lioiisc    and  t'lci^^lit  shed  were  |)aitlv    I'c  sliin;<l<'(l. 

At    (]!('()i';;(!towu  M(>!\v    tloois  were    laid  in  the    oHiee,    waiting    room,    l);ti^;^a;^e    room. 
<|       Tlie  platform  was  i-ebuilt  and  the  frei<j;ht  house  was  i'e-sliin«^led. 
,!  At  St.  Peter's  the  coal  shed  was  jej)aired  and  tlie  I'oof  was  re-shin«(le(l. 

ij  At  Suninierside  the  eoal  shed  received  extensive  re])airs,  an<l  new    cedai'   sills    were 

fi        j»ut   inidei-  the  frei<j^ht   house. 

I  WHAKVES. 

\\  At  Sununerside  extensi\e  repairs   were  made  to  the    wharf,  it  has  in<i    Ixmmi    consid- 

i'       erahly  damaged  last  fall  by  two  severe  storms   with  veiy   high  tides.      The  outei'  and   of 
;       the  wharf  was  made    14    feet    widei-   for  a    distance  of  300   feet.      This   was  necessary 
in  ordei*  to   accommodate    the   new    steamer    ''  Noi-thumhei-land,"    now   plyin^^    between 
Summerside  and  Point  du  Chene. 

At  Souris  the  plank  coverini;- of  the  whaif  was  lepaired,  and  150  tons  of  stone 
were  put  in  wharf. 

The  wharf  at  Georgetown  i-eceived  -lO  fenders,  3()  chocks  and  140  tons  of  stone 
ballast. 

At  Charlottetown  the  breastwork  east  of  the  station  I'eceived  extensive  i-ej)airs. 
On  the  east  side  new  timbei'S  460  feet  long  and  14  inches  high  have  beeji  put  down. 
Twelve  cars  of  l)rush  and  190  tons  of  stone  wei*e  used. 

The  breastwork  at  St.  Peters  received  extensive  i-epaii's,  having  been  badly  damaged 
last  fall  by  a  very  severe  storm. 

Fencing. 

Eighteen  miles  of  woven  wii-e  fence,  8|  miles  of  barb  wire,  and  3,316  feet  of  wire 
and  picket  fence  were  erected  to  replace  the  old  fence  burnt  and  worn  out. 

One  thousand  two  hundred  feet  of  the  Cape  Traverse  Branch  fence  was  rebuilt. 

Four  thousand  seven  hundred  and  forty  feet  of  snow  fence  was  i-ebuilt  and  825  feet 
was  erected. 

Stores. 

The  purchase  of  stores  during  the  year  amounted  to  $114,549.86. 

The  value  of  stores  on  hand  to  30th  June,  1891,  was  : — 

General  stores $84,279  05 

Coal 902  74 

New  steel  rails  and  fastenings 32,672  80 

Old  iron  rails  and  fastenings 16,320  82 

Old  material  serviceable 7,932  00 

$142,107  41 

These  stores  have  for  the  most  part  been  purchased  l)y  tender  and  contiacts,  which 
fi-jllows  out  the  practice  of  previous  years. 

I  enclose  a  return  of  accidents  and  casualties  which  liavr  occuned  on  the  i-ailway 
during  the  year. 

I  am  pleased  to  say  that  the  road-bed,  buildings  and  rolling  stock  are  in  good 
condition. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

J.  UNSWORTH, 
Snperinteiideiit  and  Mechamical  Snpprlnff^itdf^nt. 

COLLIN(iWOOI)  SCHREIBEH,   Esq., 

Chief  Engineer  and  General  Manage»-  Government  Railways, 
Ottawa. 
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No.  1.— PRINCE  EDWARD  ISLAND  RAILWAY. 
Dr.  Capital  Account.  Cr. 


1890. 

$       cts. 

1890. 

^       cts. 

June   30.. 

To    Cost    of    Road    and 
Equipment  to  date 

3,741,780  89 

June  30.. 

1891. 
June  30.. 

By  Dominion  of  Canada. . 
do                  do 

3,741,780  89 

3,741,780  89 

3,741,780  89 

W.  T.   HUGGAN,  ! 

Accountant  and  Auditor 


ClIARLOTTETOWN,   P.E.I.,   30th  Juiie,    1891, 


No.  2.— PRINCE  EDWARD  ISLAND  RAILWAY. 
Revenue  Account  for  Year  ended  30th  June,  1891. 


Previous 
Year. 

Expenditure. 

Year  ended 

30th  June, 

1891. 

Previous 
Year. 

Receipts. 

Year  ended 

30th  June, 

1891. 

*      cts. 
60,907  99 
38,026  89 

Locomotive  power,  per  Ab- 
stract No.  1 

Car  expenses,  per  Abstract 

Nf>    9 

$      cts. 

64,158  96 
37,696  58 
115,195  66 
29,551  09 
11,387  79 

$      cts. 

69,399  72 
73,663  06 
17,909  00 

Passenger  traffic 

Freight  traffic     

Mails  and  sundries 

Total  receipts 

Balance  . .    

.    .Totals 

§      cts. 

72.292  23 
81,660  82 
20,305  00 

126,919  05 
28,717  52 
11,914  40 

Maintenance    of    way   and 
works,  per  Abstract  No.  3. 

Station   expenses,  per   Ab- 
stract No.  4 

General    charges,    ^^er   Ab- 
stract No.  5 

...Totals 

160,971  78 
105,  .514  07 

174,258  00 
83,732  03 

266,485  85 

257,990  08 

266,485  85 

257,990  08 

W.  T.  HUGGAN, 

Accountant  and  Auditor. 


ClIARLOTTETOWN,  P.E. I.,  30th  June,  1891, 
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No.  :'..      PKINCK   KDWAIIh   ISLAND   KAII.W  AV 
L()(M>M(rnvi';    Powku     (Abstiact   No    I' 


A.   1802 


Previims 
Year. 


Detjiils. 


)S      cts. 

.1,380  (M)  Meclianical  Suptrinteiideiit'.s  salary,  clerks,  office  and  iravelling  expenses     ... 

1(>,41!>  37  i Wages  of  drivers,  tirenien  and  cleaners 

14,213  69  Fuel 

2,042  86  Oil,  tallow,  waste  and  stnall  stores 

23,861  53  Repairs  to  engijies,  tenders  and  engine  tot)ls 

897  72  Water,  including  pump  and  tank  repairs 

2,093  32  Miscellaneous    


()0,907  99 


Totals 


\  .ar.nded 

.'iOtli  Jun.-, 

1H!)1. 


iiS      cts. 

1,412  16 
17,481  16 
14,905  62 

2,599  97 
24,524  71 

1,139  m 

2,096  28 


64,158  96 


W.  T.  HUGGAN, 

Accountmit  and  Auditor. 


CiiAHLOTTETOWN,  P.E.I.,  :30th  Juiie,  1891. 


No.  4.— PRINCE  EDWARD   ISLAND  RAILWAY 

Car  Expenses — (Abstract  No.  2). 


Previous 
Year. 


S  cts. 

10,481  02 

1,457  97 

7,789  59 

13,654  79 

633  80 

2,633  05 

1,376  67 

Repairs  to  passenger  cars 

do         postal  and  baggage  cars 

do         freight  cars  and  vans 

Wages  of  conductors,  train  baggagernasteT-s  and  brakesmen. 

Oil  and  waste  for  packing. 

Small  stores  and  fuel 

Miscellaneous 


38,026  89 


.  Totals . 


5,302  64 

15,470  95 

535  03 

3,270  96 

922  39 

37,696  58 

W.  T.  HUGGAN, 

Accountant  and  Anditor 


Charlottetown,  P.E.L,  30th  June,  1891. 
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Xo.   5.— PRINCE  EDWARD  ISLAND  RAILWAY, 
Maintenance  of  Way  and  Works — (Abstract  No.  3). 


Previous 
Year. 


!S      Cts. 

(i()9  96 

4i>,215  18 

17,109  48 

25,108  94 

17,933  97 

0,476  47 

7,784  54 

2,499  71 

1,060  80 

126,919  05 

ICngineer's  salary,  clerks,  office  and  travelling  exp(inses 

Wages  in  repairing  roadway,  fences  and  semaphores 

Rails,  chairs  and  si)ikes 

Ties 

Timber  and  lumber  for  repairs  to  bridges,  cattle-guards,  fences,  &c. 
Repairs  to  wharves 

do         buildings  and  platforms 

do         snow  ploughs,  flangers  and  tools 

Clearing  ice  and  snow 


.Totals 


Year  ended 

30th  June, 

1891. 

8     cts. 

419  21 

48,543  46 

3,497  12 

25,445  10 

13,984  56 

3,146  41 

7,562  83 

.2,894  10 

9,702  87 

115,195  66 

W    T.  HUGGAN, 

Accotintant  and  Auditor. 


CiJAHLOTTETOWN,  P.E.T.,  :50th  June,  1891 


No.  6.     PRINCE  EDWARD  ISLAND  RAILWAY. 
Station  Expenses — (Abstract  No.  4). 


Previous 
Year. 

Details. 

Year  ended 

30th  June, 

1891. 

S    cts, 
20,255  44 

8,4()2  08 

Salaries  and  wages  of  station  masters,  agents,  clerks,  telegraph  operators,  station 
baggage  men,  yardmasters,  switchmen,  watchmen  and  labourers 

Fuel,  oil,  light,  stationery,  tickets  and  other  incidental  expenses 

IVliscellaneous                                                                                               

$    cts. 

21,073  19 

8,477  90 

Tot-.ils 

28,717  52 

29,551  m 

W.  T.    HUGGAN, 

Arcniiiifant  and  Auditor 


(JiiAKLo'irKTowN,  P.  K.I.,  30tli  Juiie,  1891. 
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No.  7.— PRINCE   KDWAIM)   ISLAND    RAILWAY, 
(Jknkral  Chakoks-  (Absti-act  No.  •")). 


I)<!tail.' 


Wnv  i)iik;<l 

30tli  Juiif, 

18!)!. 


4,42;")  <S8    Superintendeiit'.s  and  train  dcspatchei-'s  salaries,  clerks,  office  and  travelling  e\- 

penst'8 .  .    4,:}0S  4!) 


5, 21)8  44 


()()0  42 

318  38 

461  52 

749  70 

11,914  40 

Accountant  and  auditor's,   paymaster's  and  casliier's  salaries,  clerks,  office  and, 

travelling  expenses 5,209  99 

Advertising 

Damages  to  men,  animals  arid  goods 

Telegraph  expenses  (not  including  pay  to  operators) 

Miscellaneous 


Totals 


S49 

85 

84 

40 

37.-) 

47 

499  53 

11,.S87 

79 

W.  T.  HUGGAN, 

Accountamt  and  Auditor 


Charlottetown,  P.E.T.,  30th  June,  1S9L 


No.  8.— PRINCE  EDWARD  ISLAND  RAILWAY. 

Statement  of  General  Stores  Account,  Year  ended  30th  June,  1891 


1890.                                                           Dk. 
June  3U. .  .  ,To  Balance  brought  forward 


1891.      j 

June  30, . .  iTo  Purchase  during  the  year,  inchiding  rails . 

I       Charges  from  other  Departments 

Pay-rolls 


."S!     cts.  i  •"§     cts. 
I   103,078  65 


114,549  80 

14,978  39 

2,583  60 


Ck. 


1891.      { 
June  30. . .  iBy  Issues  during  the  year. 


rOrdinary  stores $84,279  05  ^  i 

V..Ur.n.              '^"el 902  74  |i 

^^^^"^^^    i  Rails  and  fastenings  on  hand  .    . .  48,993  62  jl ' 

lOld  material,  serviceable 7,932  00  j  i 


132,111  85 

235,190  50 

93,083  09 


142,107  41 


W.  T.  HUGGAN, 

Accountant  and  Anditot 


Charlottetown,  P.E.I.,  30th  June,  189L 
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Dr. 


No.  9.— PRINCE  EDWARD  ISLAND  RAILWAY. 
Gexeral  Balance. 


Cr. 


$      cts. 

1 

^      cts. 

General  .stores 

142,107  41 

1  Dominion  account 

145,580  54 

Cash 

6,100  91 

Accident  insurance 

4,919  89 

1,288  96 

1 

Militia  Department 

70  49 

i 
1 

Anglo-American  Telegraph  Co ... 

46  43 

.)  udge  Weatherbee 

30  00 

SidneyGray 

25  00 

j 

Railway  Extension,  Charlotteto^vn 

812  83 

Local  (4ovt.  P.  E.  Island 

18  40 
150,500  43 

Total 

Total 

150,500  43 

W.  T.  HUGGAN, 

Accountant  and  Auditor 


Charlottetowx,  P.E.I.,  30th  .lime,  189L 
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Nu.  10.      PRTNCE   KDWAUI)   ISLAND    KAILWAV. 
CoMFAitATiVK  Statkmknt  of  Avei'agcs  for  Vcur  cikIcmI  :>Otli  .Iiinc,   I  SI)  I . 


Mileage  of  railway  open 

Engine  mileage 

Train        do       

Car  do         


1H1«». 


210  210 

3:^5,202  .Sir),«»48 

272,475  252,57:^ 

1,420,425  1,310,355 


Receipts  per  engine  mile Cents.  I 

do  mile  of  railway Dollars.  '■ 


51  09  r)(j  04 

829-80  700-53 


Percentage  of  passenger  eai-nings  to  gross  receipt!^ 
do  freight  do  do 

do  other  do  do 


Expenses  per  engine  mile — 

Drivers,  firemen  and  cleaners'  wages 
Fuel 


Oil,  tallow,  waste,  and  small  stores . 

Repairs  to  engines.    

Water  and  tank  repairs 

Miscellaneous 


Mechanical  Superintendent's  salary,  office  and  travelling  expenses . 
Total 


Locomotive    power     per    engine     mile. 
Car  expenses                                       do 
Maintenance  of  way  and  works      do 
Station  expenses                               do 
General  charges 


Total  per  engine  mile 


Locomotive    power    per    train     mile. 
Car  expenses  do 

Maintenance  of  way  and  works  do 
Station  expenses  do 

General  charges  do 


41  49 
46  86 
11-65 


5-21 
4  45 
0-78 
7-32 
0  34 
0-62 


Cents.! 


18-72 
0  42 


19  14 


43  11 
45  76 
11  13 


5  20 
4-50 
0-65 

7-55 
0-28 
0-6<> 


18-84 
0  44 


19-28 


19  14 
11-25 
34-37 

8-81 
3  40 


.Cents. 


76-97 


Total  per  train  mile Cents. 

Working  expenses  per  mile  of  railway Dollars. 


23-55 
13  83 
42-28 
10-84 
4-18 


94-68 


1,228  52 


19-28 
12  04 
40-17 

9 -09 
3  77 


84-35 


24.11 
1506 
15-25 
11  37 
4  72 


105-51 


1,268-98 


\^^  T.  HUGGAN, 

Accountant  and  Andito 


Chablottetowx,  P.E.I.,  30tli  June,  l^!91. 
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Verdict 

of 

Corner's 

Jury. 

I 

1 

1 

Extent 

of 
Injury. 

Leg  fractured. 

Finger  cruslied 
Arm  crushed . . 

• 
Thigh  injured . 

J 

~x. 

Particulars 

of 

Accident. 

Fell  between  engine  and 
cars,  while  attempting 
to  get  on  the  train. 

While  coupling  cars 

While  coupling  cars..   .    . 

While  coupling  cars 

i  1 

Whether 
Passenger 

or 
Employe. 

Employe  . . 

Emv>loye  . . 
Employe  . . 

Employe  . . 

SLAND  RAI 

on  the  Prince 
June,   1891. 

Name 

of  Persons 

Injured. 

'T3 

1 
1 

p 
< 

W.  Cary 

A.  McLeod 

F.  Fraught 

EDWARD  I 

ave  occurred 
ending  30th  . 

Place 

of 

Accident. 

Mount  Stewart.. 

Tignish 

Colville 

M    'Z 

•auiSug;  p  -o^ 

so 

tH 

i-H                                              rH          1 

o     -3 

Name 

of 
Drivei'. 

R.  Dongan. .  . . 

do 
H.  Craswell  . . 

do 

Name 

of 

Conductor. 

G.  Tanton .... 

do         .    ., 
J.  Thomson. . . 

do          ... 

^ 

C^ 

-^ 

Descrip- 
tion 
of  Train. 

1 

Working. . 

Accoinmo- 
dation. 

Acconnno- 
dation. 

■" 

•"!«-iX  P  'ON 

;                            -IN                         "^        1 

:- 

U2 

.lo  Kv.(i  JO  9nuj^ 

-• 

J 

1 

Date. 

1890. 
Sept.  10. 

S3    S       ^    -^ 

i 
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M  Kcii.wicAi,  Sr i'i:i{iN'rK\i)KN"r"s  Offici;, 

CiiAiJLo'r'rioTowN,    P.  K.  I.,  'Jfilli  Au;;iist,  1S1)|. 

S|i{,  I  l)c^  to  submit  for  yoiii'  iiitnniiatioii  t\u'  t'ollovvin*^^  statcniciits,  showing'  tlie 
opeiutioiis  of  the  Mechanicjil  I  )('|)ait  luciit  of  this  railwav  for  t  lie  Hscal  y<*Jir  ciKliiii;  .■)')t}i 
.lune,  1.S91. 

A. — Monthly  statement  of  the  cost  of  locomotive  power. 

R.      Statement  of  the  performance  and  consumption  of  locomotives. 

C. — Monthly  statement  of  car  mileage. 

D.  Statement  showing  the  number  of  locomotives,  cai's,  snow  ploughs  and  Hangers. 

E.  Compai-ative  statement  of  the  expenses  of  the  Mechanical  Depailment  for  the 
years  1SS9-90  and  1S90-91. 

During  the  year  four  10-toii  platform  cars  have  been  )-el>uilt,  at  a  cost  of  >^950.9r), 
which  has  l)een  included  in  the  cost  of  freight  cars. 

By  reference  to  statement  "D"  it  will  l)e  seen  that   the  stock    of  locomoti\es,  cars, 
snow  ploughs  and  iiangers  provided  on  capital  account  consists  of: — 
'2\  locomotives. 
17  first-class  passenger  cars. 
15  second-class  passenger  cars. 
175  box  cars. 

»125  platform  cars. 
3  postal  and  smoking  cars. 
'^  conductors'  vans. 


<S  snow  ploughs.  ^ 


7  flangers. 
T  am  pleased  to  be  able  to  report  that  the  etticiency  of  the   rolling  st<K'k   has   been 
well  maintained  during  the  year,  and  is  in  good  condition. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

J.  UNSWORTH, 
Superintended  if  <(7id  MecJinnical  Snperiidend''nt. 

COLLINGVVOOD  ScHKEIBER,   Esq., 

Chief  Engineer  and  General  Manager  Goveinment  Railways, 
Ottawa. 
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PRINCE  EDWARD 

Mechanical 
A. — Statement  of  the  Cost  of  Locomotive 


Montlu 


l>2 


1<S90— July 

August 

September  . 

October  .  . . . 

November .. 

December 
1891 — January,. ,  . 

February. . . 

March  ...    . 

April 

May 

June 

Totals. . 


Miles  run 

,  by 
Engines, 
Less 
Ballasting. 


Cost  of 


Enginemen's 
Wages. 


34,150 
30,729 
30,436 
31,498 
31,099 
31,569 
22,492 
23,439 
25,218 
21,506 
2.3,585 
29,478 


335,202 


$ 
1,551 
1,488 
1,521 
1,519 
1,461 
1,716 
1,348 
1,523 
1,513 
1,181 
1,264 
1 


Fuel. 


389  75 


$  cts. 
1,184  52 
1,101  04 
1,201  54 
1,199  42 
1,424  27 
1,696  60 
1,021  90 
1,419  70 
1,279  40 
1,016  57 
1,114  10 
1,246  56 


Oil,  Tallow, 

Waste, 

&c. 


17,481  16        14,1K)5  62 


[1891] 


Repairs. 


$  cts 
194  97 
207  95 
222  29 
209  84 
233  00 
276  59 
186  10 
232  53 
215  09 
160  17 
176  78 
221  66 


2,599  97 


$  cts. 
1,832  33 
2,  .362  61 
1,600  28 
1,832  98 
2,096  82 
2,866  59 
2,433  81 
2,344  02 
2,091  44 
1,816  32 
1,307  58 
1,939  93 


Water, 
including 

Tank 
and  Pump 

Repairs.  , 


24,524  71 


$  cts 
205  90 
289  14 

42  25 
105  80 

59  47 
114  23 

29  00 

30  49 
180  69 

23  22 
13  48 
45  39 


1,139  06 
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Dkpahtaiknt. 

Powei-,  foi-  tlic    YeMi-  ended   .'JOtli   June,   I. Si)  I 


A.  1892 


Miscellaneous, 

including 
Kxi>enses  of 

OHice 

and  Engine 

House. 


$  cts. 
227  67 
221  40 
427  41 
279  47 
321  84 
850  14 
843  51 
805  80 
274  07 
307  49 
225  82 
217  70 


3,508  44 


otal. 


*  cts. 
5,197  24 
5,733  28 
5,014  77 
5,147  35 
5,590  63 
7,020  04 
5,303  23 
5,856  58 
5,554  56 
4,505  71 
4,101  92 
5,061  05 
64,158  96 


Average  per  Mile  Run. 


Kngine- 
nien. 


Cts, 
4-54 
4-84 
4-99 
4-83 
470 

5  43 
5-99 
0  50 

6  00 
5-49 
5-30 
4  72 


Fuel. 


Oil, 

Tallow, 

&c. 


5  22 


Cts. 
3-47 
3-58 
3-95 
3-80 
4-58 
5  37 
4 -.54 
0  00 
5  07 
4-73 
4  75 
4  23 


4  44 


Repairs. 


Cts 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Cts. 
5  30 
7  09 
5-20 
5  ■  82 
0  74 
9  08 
10-82 
10  00 
8-29 
8-45 
5-54 
0-58 
7-32 


Water. 


Cts. 
000 
0-94 
014 
0  34 
019 
0-30 
0  13 
0  13 
0-72 
0  11 
005 
0  15 
0-34 


Miscel- 
laneous. 


Cts. 
0  07 

0  72 

1  40 
0-89 
1  ()3 
1  13 
1  53 
1-80 
109 
1  43 
0-95 
0  73 


1  04 


Total. 


Cts. 
15 
18 
10 

](; 
17 
22 
23 
24 
22 
20 
17 
17 


19 
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PRINCE     EDWARD 

Mechanical 
B. — Statement  of  the  Pei-foriiiMnce  and  Consumption 


.\[oiiths. 


Train  Mileage. 


Miles  run  by  Engint 


1890— July 

Augvx.st 

September 

October 

November 

December 

1S91 — January 

February 

March , . . 

April 

May 

.Tune 

Totals   .. 


•x: 

sZ 

c 

a^ 

bD 

-t^ 

4,13:?  :   14,140  14,395 

4,049  i   11,757  \  13,720 

4,275  I   11,262  I  13,799 

11,887  I  1*4,269 


4,230 
3,896 
4,295 
3,329 
4,145 
3,944 
3,240 
3,571 
3,698 


46,804 


10,168  15,238 

7,653  17,562 

2,414  I  13,744 

2,972  !  12,724 

2,794  1  15,621 


789 
3,329 
6,059 
3,190 

525 

1,458 

82 


76 


49 


36 


2,064 

4,556 

10,588 


92,2(a 


14,485 
14,056 
13,792 


29,406 

28,806 

31,169 

29,346 

25,931 

448  I  27,121 

1,338  I  17,578 

3,200  1  18,896 

i 
1,698  I  20,149 

!      I 
533  I j  17,082 


1,825 
1,802 


173,405 


19,628 


I  20,437 
I  26,182 


6,809  1292,103 


78 

88 

10 

167 

211 

80 

73 

20 

48 

60 

222 


5,633  I  35,039 

5,409  I  34,293 

5,733  I  36,990 

5,821  I  35,177 

5,601  I  31,699 

5,961  !  33,293 

4,916  I  22,572 

4,470  I  23,439 

5,085  !  25,254 

4,969  22,099 


1,057 


5,096 
5,091 

63,785 


25,593 
31,495 

356,945 


94 
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I  S  I.  A  N   I)      W  A   I   I.W  A  \  . 

Dkpahtmknt. 

of   Locoiuotivos,   tor  the   Yeai-  ended    'M){\\   .iiine,    IS'.H. 


Total  Mileage. 

*  Average  of  Cars   per 
Mile  run  with  Train. 

Average 
Mileage. 

C!(»ns\u 

iption. 

Consumption  p«i- 
100  Miles  run  by  Engines. 

Cars. 

f 

1 

Miles    to    one 
hour  in  Steam. 

Of  Cars  to  one 
of  Engine. 

BushelsofCoal 

Pints  of  Oil. 

Pounds  of  Tal- 
low, 

Pounds  of 
Waste. 

BushelsofCoal 

Pints  of  Oil. 

Pounds  of  Tal- 
low. 

It 

154,081 

5-25 

8-48 

4  39 

13,850 

1,495 

527 

r)54 

39  55 

4-2(i      1-50      1    S(i 

15«),785 

5-54 

8-47 

4-66 

14,218 

1,538 

48() 

732 

41-46 

4  48      1  41 

2  13 

17G,437 

5  67 

8-65 

4-77 

16,017 

1,89() 

(>08 

738 

43  39 

5  12      1  (J4 

1    9il 

154,025 

525 

8-31 

4  37 

15,763 

1,77(5 

598 

726 

44-81 

504      1  70 

2  0(1 

146,681 
125,394 

565 

814 

4  62 

16,202 

1,867 
2,335 

457 

635 

51  11   .   5-89      1   44 

2  (JO 

4,875 

4  70 

7-75 

3  76 

17,372 

317 

723 

52  18 

7-01      0-95 

2.17 

81,384 

6,581 

501 

6-78 

3-60 

11,850 

1,898 

2 

446 

52-49 

8-40 

0  Ol 

1  97 

63,966 

10,324 

4  07 

5-65 

2  73 

14,248 

2,284 

57 

481 

60  78 

9  74 

0  24 

2  ()5 

100,859 

4,418 

5-46 

6-40 

3 -99 

13,383 

2,216 

56 

4(n 

52  99 

8-77      0  22 

1-82 

103,168 

928 

604 

6-82 

4  67 

8,985 

1,51!) 

189 

425 

40  65 

6-87      0  85 

1-92 

134,483 

6-58 

7  16 

5-25 

12,125 

1,779 

247 

.M4 

47 -76 

6-95      0  9(5 

2-('(> 

134,813 

511 

8-51 

4-28 

12,614 

1,9()7 
22,570 

376 

602 

40  05 

6-24      119      1  91 

1,535,076 

27,126 

5-38 

7 -62 

4-30 

166,627 

3,920 

7,137 

46  68 

6-32      1  09  i   1-99 
1 

Deduct  piloting  in  making  these  averages. 

J.    UNSWORTH, 

Superinfe'rideiif  and  Mechanical  Supfrhitciidriit. 
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PRINCE  EDWARD  ISLAND  RAILWAY. 

Mechanical  Department. 
C. — Monthly  Statement  of  Car  Mileage  for  Year  ended  30th  June,  189L 


Month*. 

First-Class. 

Second- 
Class    and 
Baggage. 

^^'f       \     Box  and 
Sn^oling.    j       ^'ool.. 

Platform. 

Total. 

1890— July 

1 
38,012              27.307 

22,076 
22,272 
24,651 
23,796 
24,176 
23,813 
12,680 
12,431 
15,237 
11,652 
18,902 
21,123 

48,026 
47,634 
43,304 
47,309 
62,522 
46,042 
27,508 
16,713 
29,396 
43,405 
54,959 
41,743 

18,660 
38,068 
54,040 
24,159 
17,673 
12,943 
11,027 
10,160 
23,995 
15,852 
25,198 
26,496 

154,081 
159,785 
176,437 
154,025 
146,681 

August 

September ... 

October    

November 

27,113 
28,444 
29,366 
23,617 
25,166 
16,064 
13,929 
17,402 
15,927 
19,375 
24,779 

279,194 

24,698 
25,998 
29,395 
18,693 
17,430 
14,105 
10,733 
14,829 
16,332 
16,049 
20,672 

r>ecember 

1891 — January 

February 

March 

April 

May 

June 

125,394 
81,384 
63,966 
100,859 
103,168 
134,483 
134,813 

Totals 

236,241 

232,809 
16,846 

508,561 
3,806 

278,271 
93,996 

1,535,076 

Less— Ballasting  . . . 

114,648 

Balance 

279,194 

236,241 

215,963 

504,755 

184,275 

1,420,428 

J.  UNSWORTH, 

Superintendent  and  Mechanical  Superintendent. 


96 


[1891] 


55  Victoria. 


Sessional  Pa^^ers  (No.  J).) 


A.  1892 


PRINCE  EDWARD   ISLAND   I5AIIAVAY. 

MiOCIIAMCAL    I  )i:i'AltTMKN"l'. 


I ).  — Stateimknt  sli(»wini>-  the  Niiinboi"  of  Lo 


)tive.s  and  tlie  various  classes  of  (.'ai-s 


and  Snow  Ploughs  on  hand  30th  June,  1891, 


1 

o 

Classification  of  Cars. 

t 

i 

Particiilars, 

5 

2nd  Class 

and 
Baggage. 

It 

1 

> 

6 

H 

G 

On  hand  .SOth  June,  18i)0,  serviceable. . . 

do                 do            condemned. . . 

Total  stock,  30th  June,  1890 

Condemned  on  hand  1st  Jvily,  1890 

21 

17 

15 

1 

3  1     175 

122 

3 

1 

33(J 
3 

8 

7 

15 

21 

17         15 

3       175 

125 
3 

3 

"1 

339 

3 
2 

8 

15 

do          during  the  year  . ,      .... 

. . . . 

■  ■  ■  1 

....     . .    . . 

2  :::■.;: 

1                                1 





1 
.     j.... 

5    --     !.--. 

5 
4 

Less — Rebuilt           

4 

...   1... 

■    ;              1 

1 
121 

3 

1 

1 

338 

Add— Serviceable  and  repairing. . 

21 
21 

17 

15 

3 

175 

8 

7 

15 

Total  on  record  30th  June,  1891 .... 

17 

15 

3 

175 

125 

3 

1 

339 

8 

y 

15 

J.  UNS WORTH, 

SuperintPAide'iit  and  Mechanical  Superintendent. 

[1891] 


97 


^—7 


55  Victoria. 


Sessional  Papers  (No.  9.) 


A.  1892 


PRINCE  EDWARD  ISLAND  RAILWAY. 

Mechanical  Department. 

E. — Comparative  Statement  of  the  Expenses  of  the  Mechanical  Department  for  the 

Year  ended  the  30th  June,  189L 


The  miles  run  by  trains  were    

do  engines  were 

do  cars  were 

do  snow  ploughs  were. 


The  cost  of  locomotive  power  was 


do 
do 
do 
do 
do 


repairs  to  cars 

labour,  oil,  an^  waste  for  packing 

repairs  to  passenger  cars  was 

do        })ostal  and  smoking  cars  was 
do        freight  cars  and  vans  M^as.  . . 


The  cost  of  locomotive  power  per  100  miles  run  by  trains  was. . 
do  do  do  engines  was 

do  do  do  cars  was . . . . 


The  cost  of  repairs  to  cars  per  100  miles  run  by  trains  was  . . 
do  do  do  engines  was . 

do  do  do  cars  was   . . . 


1891. 


272,475 

335,202 

1,420,428 

27.126 


$    cts. 

64,158  96 

17,497  25 

535  03 

10,648  03 

1,546  58 

5,302  64 


23  54 

19  14 

4  51 


The  cost  of  labour,  oil  and  waste,  for  packing,  per  100  miles  run  by  trains  was . . 
do  do  do  do  engines  was. 
do  do  do  do  cars  was 


6  42 

7  81 

5  22 

6  24 

1  23 

1  49 

0  19 
0  15 
0  03 


Re]>airs  to  passenger  cars  per  100  miles  run  by  trains  were , 

do        postal  and  smoking  cars  were 

do        freight  cars  and  vans  were . .    .    . 


3  90 

0  56 

1  94 


1890. 


252,5 
315,943 
1,316,355 
13,212 


$    ct& 

60,907  99 

19,728  58 

633  80 

10,481  02 

1,457  97 

7,789  59 


24  11 

19  28 

4  62 


0  25 
0  19 
0  04 


4  15 
0  57 
3  08 


J.  UNSWORTH, 

Stipei'i7ite7ident  and  Mechanical  Superintendent. 
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APPENDIX  No.  .",. 


Dkpaktmknt  of  Railways  and  Canals,  Moxtrkal  Divlsiox, 

SUPERlNTENDINCi   En(;INI5KR's  OfFK'K, 

MoNTRKAL,  ."iOth  November,  1891. 

Sir, — As  i-e(][uested  by  your  lettei-  No.  (S6215,  dated  29th  September  last,  I  have  the 
hoiKJUi*  to  submit  my  report  on  the  various  works  under  my  charge,  for  the  fiscal  yeai- 
1890-91  ended  30th  June  last.      The  works  are  : 

1st.   The  Lachine  and  Beauharnois  canals  on  the  St.  Lawrence  route. 

2nd.   The  St.  Ours  and  Chambly  canals  on  the  Richelieu  and  Lake  Champlain  route. 

3rd.  The  Ste  Anne,  Carillon  and  Grenville  and  Culbute  canals  on  the  Ottawa  river. 

These  canals  have  be  maintained  in  an  efficient  state,  without  accident  or  interruption 
to  traffic. 

Statements  are  annual,  showing  the  amounts  collected  for  fines  damages,  <fec.,  together 
with  the  monthly  returns  of  the  highest  and  lowest  water  registered  on  the  lower  and 
upper  entrances  of  each  canal  and  on  each  of  the  mitre  sills  of  St.  Ours  lock. 

LACHINE  CANAL, 

The  canal  was  closed  by  ice  on  the  29th  of  November,  1890,  and  re-opened  on  the 
28th  of  April,  1891. 

No  accident  occurred,  and  navigation  was  efficiently  maintained  during  the  wdiole 
season,  the  water  having  been  kept  at  a  good  height  in  all  the  levels,  both  for  navigation 
and  manufacturing  purposes. 

The  work  done  on  this  canal  duiing  last  fiscal  year  is  classified  undei-  two  heads 
viz.  : — Repairs  and  Income. 

Repairs. 

The  water  was  drawn  off  on  the  night  of  the  11th  April  last  and  let  in  again  on 
the  night  of  the  27th  of  the  same  month,  the  canal  being  open  to  traffic  on  the  following- 
day. 

While  the  water  w^as  out  of  the  canal  all  the  works  under  water  were  overhauled 
and  repaired. 

During  the  early  part  of  the  fiscal  year  the  canal  management  underwent  a  change 
by  the  sudden  death  of  the  superintendent,  the  late  Michael  Conway,  which  took  place 
on  the  15th  of  October,  the  vacancy  being  filled  by  the  appointment  of  Mr.  Edward 
Kennedy. 

Subjoined  is  given  a  synopsis  of  the  works  of  repairs  executed  by  the  latter  during 
the  balance  of  the  year. 

It  was  noticed  during  the  latter  portion  of  February  that  the  stone  masonry  pier 
supporting  the  stationary  bridge  above  St.  Gabriel  lock  was  canting  over,  and,  with  the 
enormous  traffic  going  over  it,  was  exposed  to  fall  down  at  any  moment. 

The  bridge  was  therefore  raised  during  Apiil,  the  pier  taken  down  and  rebuilt  on  an 
enlarged  scale. 

Necessary  pointing  and  grouting  w^ere  done  to  the  masonry  walls  in  and  around  lock 
No.  2,  at  the  raceway  above  St.  Gabriel  lock,  and  rest  piers  of  the  Lachine  swing  bridge. 
Some  of  the  stones  at  the  latter  point  which  were  broken  and  displaced  were  renewed 
and  re-set. 

All   the  mechanical  structures,   such  as  lock,  weir  gates  and  bridges,  underwent  ' 
considerable  repairs. 
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The  stationary  bi'idges  at  St.  Gabriel  lock,  as  well  as  the  bridge  over  the  raceway, 
which  forms  part  of  the  traffic  way,  were  repaired,  and  re-planked  and  the  planking  and 
sheeting  torn  away  by  the  force  of  the  water  at  the  Cote  St.  Paul  weir  were  also  renewed. 

A  new  lower  mitre  sill  was  made  and  placed  at  lock  No.  4,  and  the  superstructure 
in  the  piers  above  and  below  said  lock  renewed. 

The  towpaths  on  each  side  of  the  canal,  which  measures  14  miles  in  length,  were 
kept  in  good  order. 

The  9,000  feet  of  planked  footpaths  in  connection  with  Governuient  property  in 
the  city  of  Montreal  has  not  only  been  well  maintained,  but  also  kept  free  from  snow 
and  ice  during  the  winter  months. 

The  canal  roads,  at  the  basins  between  St.  Gabriel  lock  and  the  low '^r  canal  entrance, 
including  Mill  street,  have  been  kept  in  good  condition,  and  several  portions  macadamized. 

Five  stone  piers  in  the  waste  weir  at  Lachine,  which  had  been  considerably  damaged 
by  the  action  of  ice  and  water,  were  partially  rebuilt  while  the  water  was  out  of  the 
canal  in  April. 

The  renewal  of  the  planking  of  bridges,  wharves  and  flour  sheds  was  attended  to 
where  required,  and  the  waling  or  fender  timbers  at  the  bridges  and  locks  renewed. 

The  snubbing  posts  along  the  line  of  canal,  on  the  towpaths,  were  repaired  and 
twenty  new  ones  set. 

The  upper  gates  of  rikl  lock  No.  2  were  taken  out  and  replaced  by  new  ones,  and 
the  upper  gates  of  new  lock  No.  3  readjusted. 

The  accumulation  of  silt,  sand,  dirt  and  gravel  in  the  bottoms  of  locks  Nos.  1  and 
2  were  removed  by  means  of  the  diver  and  a  dredge. 

The  river  St.  Pierre,  which  passes  Lhrough  the  Lachine  swamp  lands,  as  well  as 
the  new  cut  (3  miles  in  length)  and  all  the  off-take  drains  in  connection  with  the  canal, 
were  thoroughly  cleaned  and  kept  in  good  order. 

The  piers  and  booms  at  Lachine,  and  on  the  canal  proper,  received  the  necessary 
repairs. 

Repairs  were  also  made,  when  needed,  to  the  weir  and  head  gates  of  the  mills  and 
factories. 

New  platforms  and  bars  have  been  placed  on  the  upper  north  gate  of  new  lock  No. 
3,  and  12  chain  hole  covers  made  and  placed  at  locks  Nos.  1  and  4. 

The  timbers  in  the  superstructure  of  the  pier  at  Cote  St.  Paul  bridge,  on  the  north, 
side,  were  renewed,  and  bridge  No.  1  raised  and  the  pivot  readjusted,  and  three  stationary 
bridges  at  Cote  St.  Paul  were  painted. 

A  portion  of  the  dry  rubble  wall  on  the  north  side  of  the  canal,  between  the  guard- 
lock  and  the  Canadian  Pacific  Railway  swing  bridge,  which  had  tumbled  down,  was 
reljuilt. 

The  electric  plant  for  lighting  the  canal,  between  the  lower  entrance  and  St.  Gabriel 
lock,  has  been  maintained  in  good  order  and  has  given  full  satisfaction. 

Income. 

The  canal  telephone  line,  which  was  operated  by  the  Bell  Telephone  Company  under 
lease,  has  been  rebuilt  with  metallic  circuit,  the  instruments  put  in  order  and  the  line 
ccmiplete  transferred  to  the  Department  at  a  cost  of  $1,600. 

This  private  line  is  working  well,  and  is  of  great  advantage  in  connection  with  the 
efficient  management  of  the  canal.  At  night,  however,  some  difficulty  is  experienced, 
caused  by  the  electric  wires  being  strung  on  the  same  posts,  and  in  order  to  obviate  this 
trouble  it  will  l)e  necessary  to  put  in  a  separate  line  of  posts  for  the  electric  wires 
Ijetween  locks  Nos.  2  and   3. 

On  liei-  retui-n  from  St.  Ours  lock,  where  she  had  been  stationed  during  the  winter 
ft)i-  the  purpose  of  furnishing  motive  power  to  the  machinery  and  pumps  installed  for 
un watering  the  lock,  dredge  No.  2  was  set  to  work  in  the  Lachine  canal,  removing 
projecting  points  and  deepening  the  canal  bottom  between  locks  Nos.  2  and  3,  at  the 
entrance  of  the  Wellington  basin. 
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This  woi'k  \v;is  (■(Hiiplctcd  at  llic  end  of  the  fis(ral  year,  wlicii  the  (licd^^diii;  lied  was 
sent  to  Lake  St.  lj(»uis  to  ihakc  test  j)its  in  (•(nmcctioii  with  th(i  ixopitscd  im]ii«.\  ('iiiciit 
of  the  lake  cliaiiiiel. 

I'.KAUHARNOTS  CANAL. 

This  canal  was  closed  on  tlie  -jOth  of  Novenibei",  ISiiO,  and  reojxMicd  Id  iia\i,L;al  ion 
on  the  24th  of  April,  1S91. 

There  was  no  accident,  and  navigation  has  tlici-efore  Ixmmi  cflicio^ntly  maintained 
during  the  whole  season. 

During  the  latter*  part  of  April  the  water  was  tak(Mi  out  of  the  canal  and  i(')»aii-s 
made  to  the  slope  walls  and  under  sti-uctures  where  required. 

The  work  done  during  the  lapsed  fiscal  year  is  descr-ibed  und(M' two  hcjidings,  \  iz.  : 
Repairs  and  Income. 

R  HP  A  IKS. 

Two  and  a-half  pairs  of  lock  gates  were  built  dui-ing  the  winter,  one  paii-  being 
placed  at  each  of  the  lower  sills  of  locks  Nos.  6  and  10  and  one  gate  at  lock  No.  9. 

The  lower  gates  of  locks  Nos.  8,  11  and  12  were  raised  and  readjusted,  and  the 
upper  gates  of  locks  Nos.  9  and  14  received  sundry  repairs. 

Seven  chain  rollers  were  placed  at  locks  Nos.  6,  7,  9  and  14,  and  chains  for  opening 
gates  were  renewed  at  locks  Nos.  7  and  8. 

The  valve  of  gates  at  locks  Nos.  7,  8  and  11  were  also  renewed,  and  the  working 
gear  of  all  the  gates  overhauled  and  repaired  where  required. 

Five  new  fender  posts  were  erected  at  each  of  locks  Nos.  6,  8,  9,  10  and  13,  and 
repairs  made  to  other  posts  at  locks  Nos.  7  and  9.  Sixty  new  mooring  posts  were  set 
and  repairs  made  to  others  where  required. 

A  new  swing  bridge  has  been  built  and  placed  at  lock  No.  7,  and  the  planking  of 
the  bridges  at  locks  Nos.  12  and  14  renewed. 

The  swing  bridges  at  locks  Nos.  8,  9,  10,  11,  12  and  13  were  raised,  adjusted  and 
painted,  and  the  bridges  of  the  waste  weirs  at  locks  Nos.  9  and  10  rebuilt. 

The  farm  bridges  were  repaired  where  required,  and  maintained  in  good  ordei-. 

Twelve  new  oak  anchor  timbers  for  gates  were  made  and  placed  at  locks  Nos.  6, 
^  and  10. 

A  new  frame  dwelling  house,  24  x  24  ft.,  well  finished,  painted  outside  and  inside, 
was  built  for  one  of  the  lockmen  of  lock  No.  13.  Two  extension  kitchens  were  also 
built,  one  for  the  lockmaster  at  Valleyfield  and  the  other  for  one  of  the  lockmen's 
houses  at  the  lower  entrance. 

All  the  other  Government  V^uildings  on  this  canal,  as  well  as  the  fences,  were  kept 
in  good  repairs. 

The  Hungry  Bay  dyke  and  the  dams  underwent  considerable  repaii-s,  and  the 
canal  banks  on  both  sides  of  the  canal  have  been  maintained  in  good  order. 

The  sides  or  slopes  were  repaired,  and  the  canal  towpath  between  locks  Nos.  7  and 
10  has  been  partly  macadamized  and  covered  with  a  layer  of  good  gravel. 

The  culvert  wells,  discharges,  drains  and  side  ditches  were  cleaned  during  the 
summer,  and  in  the  spring  cleared  of  snow  and  ice. 

The  weeds  were  mowed  as  usual  on  both  sides  of  the  canal. 

One  hundred  and  fifty  feet  in  length  of  the  north  wall  of  the  waste  weir  at  lock 
No.  11,  which  was  in  a  dilapidated  condition,  were  taken  down  and  rebuilt 

The  canal  private  telephone  line  has  been  kept  in  order. 

Income. 

A  sum  of  -f  1,000  having  been  voted  towards  utilizing  on  the  canal  part  of  Edison 
electric  plant,  formerly  used  on  the  Lachine  canal,  and  now  replaced  by  the  Arc 
system,  a  suitable  building  was  erected  and  annexed  to  the  canal  workshops.  A  line  of 
posts  was  also  erected  on  a  length  of  over  one  mile  on  the  north  side,  l)etween  the  lower 
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entrance  and  lock  No.  5,  and  at  the  beginning  of  July,  1891,  the  five  lower  locks,  the 
workshops  and  the  superintendent's  office  were  lit  by  electricity. 

This  system  of  lighting  has,  so  far,  proved  very  efficient,  and  met  with  universal 
praise  from  navigators  and  public. 

From  July,  1890,  to  the  15th  November  of  same  year,  steam  dredge  No.  2,  with 
steam  derrick  and  scows,  were  employed  at  deepening  the  upper  extremity  of  the  canal 
entrance  at  Valleyfield,  making  a  channel  in  the  bay,  so  as  to  give  better  access  to  the 
mills,  factories  and  Government  wharves  at  the  lower  dam.  The  material  excavated 
was  utilized  to  widen  portions  of  the  canal  bank  on  the  north  side.  Some  dredging 
was  also  done  above  the  St.  Timothy  bridge,  where  most  needed,  for  facilitating  the 
j)assage  of  vessels. 

On  the  15th  November  the  dredge  fleet,  with  the  exception  of  the  steam  derrick^ 
which  wintered  on  the  Beauharnois  canal,  proceeded  to  St.  Ours,  where  her  services 
were  utilized  in  connection  with  the  work  of  reconstruction  and  overhauling  of  the  lock 
foundations. 

A  sum  of  $2,000  having  been  voted  towards  the  improvement  of  that  branch  of  the 
river  known  as  the  lost  channel,  and  which  is  used  as  a  tail-race  for  the  mills  and  fac- 
tories at  Valleyfield,  work  for  that  amount  was  done  during  the  month  of  July. 

A  large  quantity  of  boulders  was  removed  on  the  whole  length  between  the  lower 
dam  and  the  site  of  the  Canada  Atlantic  railway  bridge,  or  on  a  distance  of  about  |  of 
a  mile.  Some  points  were  also  widened  and  deepened.  This  work  has  proved  very 
beneficial -to  the  lessees  of  hydraulic  lots,  but  in  order  to  remove  all  cause  of  complaints 
in  future  it  is  estimated  that  fully  $8,000  will  have  to  be  spent  to  complete  the  work. 

CHAMBLY  CANAL. 

The  canal  was  closed  on  the  24th  November,  1890,  and  re-opened  to  navigation  on 
the  4th  May  last. 

No  accident  occurred,  and  navigation  was  efficiently  maintained  during  the  whole 
season. 

Considerable  works  were  executed  during  the  fiscal  year,  and  are  described  under 
the  following  two  heads,  viz : — Ordinary  Repairs  and  Improvements  chargeable  to  Income. 

Repairs. 

One  scow  60  x  18,  was  built  for  hauling  stone  required  for  the  works. 

The  planking  of  the  long  pier  at  the  lower  entrance  and  of  the  wharves  above  lock 
No.  7  on  the  west  side  was  partly  renewed. 

Two  sets  of  stop  logs  were  made,  one  for  lock  No.  2  and  the  other  for  bridge  No.  1, 
each  set  comprising  eight  sticks  of  pine  timber  measuring  24  x  35  in  length,  respectively. 

Three  thousand  five  hundred  feet  of  wooden  railing  or  garde-corps,  were  replaced 
by  ^  in.  steel  wire  cable,  with  metallic  caps  on  head  of  each  post,  with  swivels,  at  different 
points  to  tighten  the  cable  when  required.  Besides  1,500  feet  of  the  old  garde-corps 
were  repaired. 

One  pair  of  new  lower  gates  were  built  and  placed  at  lock  No.  2,  and  the  lower  sill 
of  said  lock  repaired. 

The  lower  gates  of  lock  No.  4, were  taken  out  and  replaced  by  spare  gates  built  in 
1889,  and  suudty  repairs  made  to  the  upper  gates. 

Three  guard  piers,  one  above  lock  No.  2  and  two  below  locks  Nos.  3  and  4,  were 
rebuilt,  and   three  improved  frame  sluices  placed  in  the  walls  of  locks  Nos.  2,  7  and  8. 

Five  new  improved  moveable  derricks  with  45  feet  booms,  three  triangle  gins,  one 
crane  on  wheels,  were  built  at  the  shops,  besides  five  watch-houses  for  the  locks,  fifty 
wheel-banows,  thirty-six  ladders,  two  hand  trucks  and  sixty  cedar  life  buoys,  which 
wei-e  distributed  at  the  different  locks,  bridges  and  wharves,  &c. 

Fifty  mud  boxes  for  the  dredge  scows  were  repaired,  and  foi-ty-five  new  mooring 
j)osts  set  on  the  canal  bank. 

All  the  canal  ditches,  drains  and  discharges    were   thoroughly  cleaned,  the   fences 
kept  in  good  order  and  the  weeds  mowed  on  both  sides  of  the  canal. 
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TIjo  slope  walls  were  repaii-ed  and  tlic  canal  bottom  cleaned  while  tlit^  water  was 
(lilt  durin^^  the  month  of  April. 

The  workshoj)s,  comprising-  the  valuable  plant  installed  for  theii-  (H-onomi<al  work- 
iiiig,  have  heeii  maintained  in  good  order  during  the  year. 

The  niasoniy  in  lock  walls  and  bi-idge  piei-s  has  Immmi  pointed  witli  Poitland 
mient,  and  all  the  Government  huildings  repaired  and  paint(!(l. 

Some  alterations  were  made  to  the  niov(;al)l(^  bridge  built  for  tin;  winter  crossing  at 
le  ferry  site  at  He  Ste.  Thei-ese  by  replacing  the  steel  cables  sup})oi-ting  th(;  bridge 
rith  l|-inch  iron  bars  with  swivel  attachments  to  give  more  rigidity  to  the  bridge. 

Since  the  last  foui-  years  considerable  works  of  improvement  have  been  made  to  thift 
mal,  such  as  deepening,  raising  and  strengthening  of  banks,  reconstruction  of  locks, 
rharves  and  weirs. 

There  remains,  however,  to  perform  a  very   important   wcrk,  which  imposes  itself, 
imely,  the  construction  of  a  heavy  rubble  wall,  facing  on  the  whole  length  of  the  canal 
lope  on  the  west  side,  between   bridge  No.  3,  and   the   guard  lock   at  St.  John's,  or  a 
listance  of  eight  miles. 

The  slope  in  this  reach  on  the  public  road  side  is  very  high,  almost  perpendicular, 
Ind  keeps  continually  sliding  in  the  canal.  So  far  we  have  been  able  to  cope  with  these 
and  slides  with  the  dredge  stationed  in  the  canal,  but  once  the  dredge  is  away  it  would 
be  necessary  to  empty  the  canal  to  remove  these  obstructions,  should  they  occur  again  ; 
therefore,  it  is  the  intention  to  provide  for  this  urgent  work  in  the  next  Estimates. 

The  private  telephone  line  has  proved  very  efficient,  and  repairs  were  made  when 
required  by  canal  employes. 

All  that  portion  of  the  upper  canal  entrance  comprised  between  the  Central  Ver- 
mont railway  bridge  and  the  guard  lock  is  now  lit  with  five  arc  lights,  furnished  Vjy 
the  St.  Johns  Electric  Light  Company,  at  a  cost  of  $250  per  season,  and  is  a  decided 
improvement  as  compared  with  the  twenty-one  coal  oil  lamps  formerly  used  to  light 
the  harbour  of  St.  Johns  and  the  lock. 

Improvements  Chargeable  to  Income. 

The  work  doi|ie  on  this  canal  during  the  lapsed  fiscal  year  is  subdivided  as  follows : — ■ 

Dredging. 

Steam  dredge  No.  1  was  employed  during  part  of  the  season  in  deepening  the 
harbour  of  St.  Johns  on  a  distance  of  500  x  88  feet 

Considerable  dredging  was  also  done  in  the  canal  proper  between  Locks  No.  1, 
and  3  the  material  excavated  being  utilized  in  the  raising  canal  banks  on  the  towpath 
side  and  filling  behind  the  walls  built  on  the  west  side  to  protect  the  road  embankment. 

Rebuilding  Walls,  Locks  No.  7  and  8. 

The  east  chamber  wall  of  lock  No.  8,  commencing  at  the  upper  hollow  quoin  of 
lock  No.  9,  and  comprising  the  recess,  abutment,  chamber,  as  well  as  the  recess,  abut- 
ment and  part  of  the  east  chamber  of  lock  No.  7,  were  taken  down  and  rebuilt,  the 
portion  under  water  being  built  with  pine  timber,  and  the  portion  above  water  with 
cemented  stones,  which  could  be  saved  from  the  old  walls. 

Protection    Wall  at  St.   Tkerese  Mill. 

From  St.  Therese  mill  to  Fryer's  by-wash  the  canal  embankment  on  the  east  side 
follows  the  shore  line  of  the  Richelieu  river,  on  a  distance  of  3,000  feet.  This  embank- 
ment has  originally  been  built  for  a  length  of  2,100  feet  on  a  slight  slope,  but  on  the 
remaining  900  feet  the  bank  was  resting  against  a  perpendicular  wall.  The  height  of 
the  bank  facing  the  canal  is  9  feet,  whereas  in  the  rear  on  the  river  side  the  height 
averages  16  feet,  the  canal  bottom  being  therefore  7  feet  higher  than  the  ri^•er. 

The  river,  which  passes  at  the  foot  of  the  embankment  in  the  rear,  is  very  rapid  at 

this  particular  point,  and  had   undermined  the  protection  wall  to  such  an  extent  that, 

with  the  enormous  pressure  of  the  canal  water  against  it,    a   serious  break  was  appre- 
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fact  40   feet    of  this  embankment 


^ay  previous    to  opening  of 


Langelier's  mill 


hended,  and 
navigation. 

Steps  were  immediately  taken  to  rebuild  that  portion  of  the  bank,  but  while  doing 
so  it  was  ascertained  that  in  order  to  ensure  the  permanency  of  repairs  to  the  embank- 
ment at  that  particular  point  it  was  imperative  to  rebuild  the  protection  wall  on  the 
length  of  900  feet  referred  to. 

This  work  was  done  by  building  a  heavy  rubble  wall  in  rear  of  the  embankment, 
900  feet  in  length,  10  feet  wide  at  bottom,  with  a  slope  giving  6  feet  in  width  at  top. 

This  work  was  done  in  the  space  of  a  month,  and  this  part  of  the  canal  which  was 
considered  the  most  dangerous  is  to-day  perfectly  safe  and  secure. 

Dry  Rubble  Wall,  He  St.  Therese  and  LangeJier' s  Bridge 

The  towpath  at  He  St.  Therese,  of  blue  clay  formation  and  not  protected  by  a  stone 
fa'jing,  was  exposed  to  be  destroyed  by  the  water  of  that  portion  of  the  canal  known  as 
"  Petit  Lac."  A  dry  rubble  stone  wall  was  therefore  built  on  the  face  of  the  bank  for 
a  distance  of  11,800  feet  and  the  towpath  macadamized. 

The  inside  slope  wall  on  the  east  side,  between  St.   Luc  road  and 
was  also  rebuilt  on  a  distance  of  3,500  feet,  the  whole  being  covered  by  dredged  material 
rolled,  and  a  layer  of  gravel  laid  over  it. 

Bridge  Seats  JVos.  1,  3,  4  «^^<^  '^^ 

The  l)ridge  seats  of  swing  bridges  Xos.  1,  3  and  5  were  rebuilt  in  cement  masonry, 
and  the  guide  piers  on  each  side  thoroughly  repaired. 

The  abutment  of  bridge  No.  4   was  taken  down  and  rebuilt  with  square  timber. 

Electric  Light. 

The  magnificent  water  power  created  at  the  new  by-wash,  400  feet  above  lock  No. 
2,  has  been  utilized  for  the  proposed  lighting  with  electricity  of  the  Chambly  canal,  and 
with  a  view  to  provide  motive  power  to  the  canal  work  shops.  One  of  the  three  sluices 
in  the  by- wash,  3  x  4  ft.,  has  been  set  apart  for  supplying  water  to  the  turbine  wheel, 
placed  325  ft.  below,  on  the  river  shore,  through  an  iron  pipe  40  inches  in  diameter. 

A  two  stories  31  x  26  ft.  electric  station  was  built  below  the  fall,  on  solid  cemented 
stone  foundations,  the  lower  story  to  receive  the  dynamos  and  station  apparatus,  and 
the  upper  reserved  as  a  dwelling  for  the  electrician. 

A  30  inch  turbine  of  the  capacity  of  100  horse  power  was  placed  at  the  end  of  the 
feeder  pipe,  said  pipe  being  protected  against  the  action  of  the  water  coming  through 
the  other  two  sluices  by  a  2  in.  plank  partition,  300  feet  in  length  by  5  feet  in  height. 

The  necessary  shafting  has  been  placed  in  position,  and  everything  is  now  in  readi- 
ness at  the  station  to  receive  the  dynamos,  once  a  selection  is  made  amongst  the  tenders 
forwarded  to  the  Department  on  the  14th  of  November,  1890. 

In  addition  to  the  above  work,  seventy-five  cedar  posts  were  erected  on  the  east 
side  from  the  station  to  the  foot  of  the  canal,  and  16,000  feet  of  copper  wire  strung 
over  them  for  the  incandescent  lighting  of  the  workshops. 

This  line  of  post  is  prepared  for  the  reception  of  the  necessary  wire  required  for  the 
arc  lighting  of  tliat  portion  of  the  canal  between  lock  No.  2  and  the  extremity  of  the 
long  pier  in  the  Chambly  basin,  and  which  comprises  eight  locks,  four  swing  bridges, 
foul-  weii's,  three  extensive  wharves  and  five  basins. 


ST.  OURS  LOCK. 

1890, 


and  reopened  to  navigation  on 


Tlu!  lock  was  closed  on  tlie   28th   November, 
the  8th  May,  1891. 

There  was  no  accident,  and  therefore  no  detention  to  the  trade. 

The   works  done  at  this  lock   during  the  fiscal   year  ai-e  sub-divided  under  two 
lieads,  viz.  :  — llei)airs  and  Income. 
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IvKI'AlltS. 

The  canal  or  lock  einl);iiikiiHMits  on  each  side  of  the  lock  were  raised,  inai-;i(l;uni/.c<l 
and  covered  with  gravel. 

The  lock  «i;ate.s  were  raised,  adjusted  and  some  sundry  repairs  made  to  the 
mechanical  structures.  Some  plaidving  at  the  bottom  of  the  lock  was  renewed  by  means 
of  the  diver,  and  the  lower  sill  cleaned. 

Stone  was  placed  on  the  abutments  of  the  dam,  and  tin'  bank  below  on  the  west 
side  to  prevent  land  slides. 

Repairs  were  made  to  the  piei's  above  and  below  the  lock,  the  ice  cut  away  ai-ou nd 
them  and  at  the  gates,  and  the  gates  themselves  loaded  down,  at  the  Ijeginning  of  th(^ 
winter,  to  prevent  their  being  lifted  by  high  water  in  the  spring.  Laddeis  and  mooting 
posts  were  made  and  set  at  the  piers  ;  the  booms  were  removed  in  the  fall,  })laced  in 
winter  quarters  and  replaced  in  position  at  the  opening  of  navigation  in  May. 

The  superintendent's  dwelling,  outbuildings  and  lockmen's  shanty  and  fences 
received  the  usual  repairs. 

The  Government  ground  on  the  island,  which  had  been  damaged  by  the  works  at 
the  dam  and  the  high  waters,  had  been  tilled  in  and  repaired. 

The  scows  were  hauled  out,  and  caulked  and  repaired,  and  a  crane  derrick  installed 
on  one  of  them. 

Income. 

At  the  close  of  navigaticjn  work  was  resumed  towards  overhauling  and  repairing 
the  bottom  of  the  lock. 

This  work  was  carried  on  under  the  immediate  supervision  of  Mr.  L.  G. 
Papineau,  C.  E. 

This  work,  which  was  commenced  in  December,  1888,  and  carried  on  during  the 
winter  months,  was  successfully  completed  on  the  7th  of  May  last. 

During  the  winter  of  1888-89,  owing  to  the  insufficiency  of  the  plant  at  our 
disposal,  nothing  of  importance  was  done  in  the  way  of  repairs,  beyond  building  the 
necessary  cofferdams,  unwatering  the  lock  and  ascertaining  the  extent  and  nature  of 
damages. 

At  the  close  of  navigation  in  November,  1890,  work  was  resumed,  the  cofferdams 
were  rebuilt,  and  on  the  21st  of  December  of  same  year  the  lock  was  nearly  un watered 
when  a  leak  occurred  under  the  north-west  pier,  tilling  the  lock,  submerging  the  pumps 
and  suspending  the  work. 

The  leak  having  been  stopped,  the  lock  was  again  unwatered  ;  but  on  the  15th  of 
February,  1890,  another  leak  occurred  near  the  same  place,  again  flooding  the  works. 

No  sooner  was  this  new  breach  repaired  than  heavy  rains  occurred  and  the  river 
rose  above  the  lower  cofferdam,  and  remained  at  that  height  until  the  end  of  March. 

These  two  accidents  and  the  unusual  height  of  the  Richelieu  had  by  this  time  made 
it  impossible  to  do  any  work  of  repairs,  but  at  the  close  of  navigation  in  Noveml)er, 
1890,  the  works  were  again  resumed,  and,  as  above  stated,  carried  to  successful 
completion  on  the  7th  of  May  last. 

When  the  lock  was  unwatered  it  was  ascertained  that  the  l)ottom  was  in  a  bad 
condition,  specially  at  the  mitre  sills. 

Under  the  flooring,  above  and  below,  large  excavations  were  found,  some  of  which, 
measuring  9  feet  in  depth  and  connecting  with  each  other  beneath  the  sills  and  under 
the  wall  on  the  west  side.  The  centre  portion  of  the  lock  was,  however,  in  a  fair 
condition,  notwithstanding  the  fact  that  the  site  of  the  lock  is  permeated  by  natural 
springs. 

The  whole  masonry  w^as  in  a  good  state  of  preservation,  specially  below  low  water 
level,  owing,  no  doubt,  to  the  fact  that  it  was  originally  built  on  piles. 

The  repairs  consisted  mainly  in  renewing  the  mitre  sills,  in  tilling  with  concrete  the 
excavations  under  the  walls  above  and  below  the  miti-e  sills,  and  renewing  th^  flooring 
at  the  upper  and  lower  ends  of  the  chamber. 

This  lock,  which  so  badly  needed  repairs,  is  now  almost  as  good  as  when  newly 
built. 
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SURVEYS. 

The  work  done  under  the  lapsed  year  under  this  head  has  been  mostly  conhned  to 
preliminary  surveys  in  connection  with  a  proposed  system  of  drainage  along  the 
northern  boundary  of  the  Lachine  canal,  and  the  proposed  improvement  of  the  channel 
of  Lake  St.  Louis. 

The  work  done  under  the  above  head  is  briefly  summarized  as  follows  :— 

Lacliine  Canal  Drainage. 

The  general  plans  for  the  proposed  system  of  drainage  along  the  northern  bound- 
ary of  the  Lachine  canal  were  made  during  the  fiscal  year  1890-91,  but  all  the  plans  of 
details  and  specifications  of  the  work  to  be  done  were  made  during  the  present  year. 

Tenders  for  building  this  proposed  drain  were  called  for  on  the  12th  of  February, 
1891,  and  the  contract  awarded  to  Messrs.  Heney  and  Borthwick,  at  the  close  of  the 
fiscal  year. 

LAKE   ST.  LOUIS. 

The  hydrographic  survey  of  this  lake,  in  view  of  a  deep-water  channel,  was  com- 
menced on  the  11th  of  September,  1890,  and  continued  until  the  1st  of  December 
following. 

During  this  period  the  north  shore  of  the  lake  was  surveyed  on  a  distance  of  about 
three  miles  ;  and  soundings  on  lines  laid  parallel,  at  a  distance  of  200  feet  from 
one  to  another,  were  taken  from  the  north  shore  of  the  lake  to  the  south  side  of  the 
present  channel  on  a  distance  of  two  miles. 

A  considerable  loss  of  time  has  occurred  during  the  season  owing  to  the  stormy 
and  rainy  state  of  the  weather. 

During  the  winter  months  a  preliminary  plan  of  the  above  survey  was  made  and,  as 
the  bottom  of  the  lake  proved  to  be  very  irregular,  it  was  found  advisable  to  take  more 
soundings  before  making  a  final  plan  of  this  portion  of  the  lake,  and  the  work  was  left 
over  until  the  following  year. 

Repairs  to  Vessels.  ' 

Dredge  No.  1  and  scowa. 

Some  parts  of  the  hull  of  the  dredge  were  renewed  and  strengthened  and  the  deck 
replanked. 

The  machinery  and  dredge  fittings  have  been  carefully  overhauled.  Sundry  repairs 
were  made  to  the  six  scows,  floating  derrick  and  two  lodging  scows.  These  vessels  were 
besides  well  caulked  and  painted. 

Dredge  No.  2,  steam  derrick  and  scows. 

The  hulls  of  the  steam  dredge  and  derrick  were  caulked  and  painted.  The  derrick's 
swinging  table  and  frame  supporting  it  were  strengthened  by  means  of  oak  posts  and 
knees. 

The  machinery  and  fittings  of  l)oth  vessels  were  thoroughly  overhauled  and  every- 
thing on  })oard  put  in  readiness  to  resume  operations  in  the  spring.  The  four  dredge 
scows  were  i-epaired,  caulked  and  painted. 

STE.   ANNE'S  LOCK. 

Navigation  closed  here  on  the  25th  November,  1890,  and  reopened  on  the  25th  April, 
1^<91.      No  interruption  to  the  traffic  occurred  during  the  season. 

The  lock  walls  and   gates,  the  mechanical    structures,  range  lights,  towpath,  fences 
and  bridges  were  kept  in  a  good  state  of  repair,  and  the  working  of  the  canal  was  very 
satisfactory  all  tli rough. 
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Inco.mk. 

A  sum  of  #20,000  having  been  voted  towai-ds  the  strengtlienin«;  of  tlie  ohl  (irand 
Trunk  pier  at  St.  Anne's,  the  contract  for  doin^:;  the  work  was  awarded  to  Messrs.  Bi-oder 
it  McNaughton,  and  signed  by  these  gentlemen  on  the  26th  of  August,  1H90. 

Work  was  commenced  in  the  hitter  part  of  October,  1H90,  but  the  (HHicultie-s 
experienced  in  doing  the  rock  excavation  contemj)hited  along  the  old  pier  soon  bi-ought 
the  works  to  a  close. 

The  old  cr-ibwork  was  found  to  be  in  such  a  dilapidated  condition  that  no  Ijlasting 
could  be  done  neai*  it  without  it  being  entirely  destroyed,  and  opei-ations  had  to  be  sus- 
pended in  consequence  on  the  27th  Novembei',  after  six  foundation  ci-ibs  had  been  sunk 
in  position  at  the  upper  end. 

The  contractors  resumed  work  in  tlie  tirst  week  of  June,  1891,  it  having  bec^n  decided 
in  the  meantime  to  fasten  the  foundation  cribs  to  the  river  Vjottom  with  rock  bolts,  instead 
of  levelling  the  bed  of  rock  to  receive  them  as  originally  intended. 

The  seats  of  the  cribs  had,  however,  to  be  cleared  of  all  loose  material,  and  this 
proved  to  be  a  difficult  matter,  as  the  old  pier  kept  emptying  out  from  the  bottom  almost 
as  fast  as  the  divers  could  remove  the  stone.  To  overcome  this  difficulty,  a  large  portion 
of  the  old  work  had  to  be  demolished  and  replaced  by  new  cribwork. 

At  the  end  of  June  several  cribs  hacl  been  built  and  the  bottom  of  the  river 
prepared  for  them,  but  the  water  being  still  too  high,  none  of  them  were  put  in  place 
till  the  beginning  of  July. 

Such  good  progress  has  been  made  since  that  the  woiks  will  be  brought  to  completion 
in  a  few  days. 

CARILLON  CANAL. 

This  canal  was  closed  on  the  29th  November,  1890,  and  re-opened  23rd  April,  189L 

The  repairs  to  the  works  here  were  as  follows  : — 

The  mooring  pier  at  the  lower  end  and  the  guide  pier  at  the  upper  end  entrance 
were  re-floored. 

The  fences,  bridges,  towpath  and  range  lights  were  kept  in  good  i-epair  and  the 
canal  prism  cleaned. 

The  watch-houses  at  locks  Nos.  1  and  2  were  repaired,  and  had  their  roofs  shingled  ; 
460  feet  of  boom  were  repaired,  strengthened  and  planked  over. 

GRENVILLE  CANAL. 

The  closing  and  reopening  of  navigation  here  occuri-ed  on  the  same  dates  as  on  the 
Carillon  canal. 

The  canal  prism  was  carefully  cleaned  and  the  banks  strengthened  at  a  couple  of 
weak  points,  and  rip-rapped. 

The  towpath  was  widened  for  some  300  feet  in  length  between  locks  Nos.  6  and  7. 

Lock  Xo.  5. 

The  gates  were  raised  by  means  of  plates  put  in  the  heel  post  sockets,  to  ensure  easier 
working,  and  the  top  bars  of  gates  renewed. 

Lock  No.  6'. 
The  gates  were  repaired  and  painted  and  two  new  towpath  bridges  })uilt. 

Ljock  Xo.  7 . 

The  top  bars  of  gates  were  renewed,  the  gates  painted,  and  two  new  valves  put  in. 
Navigation  was  maintained  without  interruption  on  both  the  Carillon  and  Grenville 
canals  durino-  the  whole  season. 
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CULBUTE  LOCKS. 

The  repairs  clone  to  these  works  during  the  year  consisted  in  the  re-setting  of  the 
gates  in  jDosition  and  some  planking  on  top  of  the  lock  walls,  together  with  some  slight 
work  done  on  the  dam  at  the  head. 

The  traffic  on  this  section  of  the  Ottawa  river,  is  insignificant,  and  seems  to  be 
constantly  decreasing. 

I  have  the  honour  to  be.  Sir, 
Your  obedient  servant. 


T.  Trudeau,  Esq., 

Acting  Secretary,  Railways  and  CanaL^ 
Ottawa. 


E.  H.  PARENT, 

Su2)eri7Uending  E^igineer 


Lachine  Caxal. 

Statement  showing  the  depth  of  the  River  Water  on  the  Mitre  Sills  of  Lock  ISTo.  1  at 
Lower  Entrance  and  Lock  No.  5  at  Upper  Entrance  during  the  Fiscal  Year  ending 
30th  June,  1891.      (From  Lockmaster's  Returns). 


Months. 


1890. 


Jul}-  ...  . 
August  . .  . 
September . . 
October  .... 
November  . 
December.  .  . 


January . . 
February . 
March .... 

April 

May 

June 


LS91. 


Lock  No.  1,  Lower  Sill. 


Highest.  Lowest, 


ft.     in. 


23 

3 

19 

19 

C) 

18 

20 

2 

18 

18 

4 

17 

18 

10 

17 

33 

3 

17 

30 

5 

27 

29 

2 

25 

31 

8 

27 

33 

10 

24 

24 

3 

21 

21 

0 

18 

ft.     in. 


Lock  No.  5,  Upper  Sill. 


ligh 

est. 

Lowest. 

ft. 

in. 

ft.  in. 

13 

11 

12   (> 

12 

6 

11   8 

12 

5 

11   0 

11 

0 

11   0 

11 

11 

11   1 

12 

11 

10   G 

12 

9 

10   5 

12 

5 

10   3 

13 

() 

11   1 

\i) 

3 

12   9 

15 

2 

13   2 

13 

0 

11   5 
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Bkaiiiiai{\(Hs  Canal. 

Statk>iknt  sh()wiii<;'  tlie  (le])th  ot"  the  River  VVatei-  on  the  Mitre  Sills  of  Lixtk  Xn.  <)  ;it 
Lower  Entrance  and  Lock  No.  14  at  Upper  Entrance,  (kn-in<^  tlu^  Fiscal  Ycarfinl- 
ini;-  .SOtli  .June,  1891.      (From  Lockn»astei-'s  Hetui'ns). 


•  Inly  ..  . 
August  .  .  . 
S('])teniber. 
()ft(;ber  . 
November. 
December . 


.lanuary   . . . 
February . . . 

March 

April.    .- 

May 

June 


Months. 


1890. 


1891 . 


Lock  No.  6,  Lower  Sill.   .  Lock  Ncj.  14,  Uppm-  Sill. 
Highest.         Lowest.      j     Highest.         Lowest. 


16     10 
14     10 


ft.     in.   ! 


ft.     in. 


11     11 

n 

11 
10 
10 
10 


4     . 

'i  \ 

'i  i 


ft.  in. 

13  6 

13  1 

13  0 

12  10 

12  10 

13  2 


Chambly  Canal. 

Statement  showing  the  depth  of  the  River  Water  on  the  Mitre  Sills  of  Lock  No.  9  at 
Lower  Entrance  and  Lock  No,  1  at  Upper  Entrance,  during  the  Fiscal  Year  end- 
ing 30th  June,  1891.     (From  Lockmaster's  Returns). 


Lock  No.  9, 

Lower  Sill. 

Lock  No.  1, 

Upper  Sill. 

Months. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1890. 

ft.     in. 

ft.     in. 

ft.     in. 

ft.    in. 

July 

August   

September     . . . 
October 

13  5 

11  1 

15  4 

12  1 

14  .5 

16  5 

10  6 
9      2 

11  0 
11      0 
11       6 
11     10 

11       4 

9      .5 

9      9 

10      4 

10      4 

9     11 

8      5 

7  8 

8  11 
8    11 

November  ...    . 
December 

9      2 

8      0 

1891. 

January 

16  6 

17  4 
21     10 
19      7 
17      5 
13      4 

14      6 
In     10 
17       5 
17      3 
13      6 
10      7 

9      3 

10  8 

11  5 

12  3 
11    11 
10      2 

S      9 

February 

March 

9      3 
10      .5 

April     

11       1 

May 

June 

10       0 

8       6 
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St.  Ours  Lock. 

Statement  showing  the  depth  of  the  River  Water  on  the  Mitre  Sills  of  St.  Our's  Lock 
during  the  Fiscal  Year  ending  30th  June,  1891.      (From  Superintendent's  Return).  B 


July 

August .  . .  . 
September 
October . . . 
November  . 
December  . 


January  , 
February . 
March . . . 
April .... 
May  .... 
June .... 


Months. 


1800. 


1891 


Lock  No.  1,  Lower  Sill. 


Highest. 


ft.  in. 

13  7^ 

11  0" 

12  11 
10  4 
U  0 

13  0 


14  2 

17  1 

22  2 

21  11 

17  2 

12  10 


Lowest. 


10 
0 
4 
0 

4 
3i 


Lock  No.  1,  Upper  Sill. 


9     11 


Highest. 


ft.     in. 


10  2 
13  10 
17  9 
17  8 
13  11 

11  5 


Lowest. 


8  7 

9  0 

12  2 

13  11 


Lachine  Canal. 

Statement  of  Fines  and  Damages  collected  during  the  Fiscal  Year   ending 

30th  June,    1891. 


Date. 


1890-91. 
i 

July  18. . 
Aug.  IL. 

do    26.. 


Name  of  Vessels 


Name  of  Owner. 


Barge  "  Fame  " F.  Laplante,  jun 

Steamer  "  Eveline  " !H.  Dobell  &  Co  . 


do        "  Cholniley 


Carbray  &  Routh 
Totals  .  . .  . 


Fi>l€ 


i5      Cts. 

20  00 
10  00 
10  00 


40  00 


cts. 


Totals. 


200  00 


200  00 


$     cts. 

20  00 

10  00 

210  00 


240  00 


Canal  Office, 

Montreal,   1st  July,  1891. 


JOHN   O'NElLL, 

■Collector 
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Laciiink  Canal. 

Statement    of  the  Fines  and    Damages  collected   dining    the    Fiscal    Year  endin 

:^Otli  June,    1S91. 


Date. 


1800. 
Awg.  15. . 


Name  of  Vessels- 


Steamer  "  Ariel 


Name  of  ( )vviier. 


Jas.   Cowley 


Fines.       Damages. 

Totals. 

$      cts. 
4  00 

«       cts. 


!?!       Cts. 
4  (K) 

Canal  Office, 

Montreal,  Ist  July,  1891. 


J.   n.  DESCHAMP8, 

Pro  Collector. 


Beauharnois  Canal. 
Statement  of  Damages  collected  during  the  Fiscal  Yeai-  ending  30th  June,  1891. 


Date. 

Names  of  Vessels. 

Names  of  Owners. 

P'ines. 

Damages. 

Totals. 

1890. 

Nov.  1. . . . 

1891. 

June  2 

do   9.... 

Barge  "  Jennie  " 

Dredge  "  St.  Joseph  ". .    .    . . 
Barge  "  Jennie  "  

Montreal  Transportation  Co . . . 
Messrs.  Connolly. .    ,    

$    Cts. 
20  00 

^    cts. 

5  00 
()0  00 
20  00 

$    cts. 
20  00 

5  00 
60  00 

do   9.... 

do     "Acadia" 

do                     do 
Totals 

20  00 

20  00 

85  00 

105  00 

Canal  Office, 

Valleyfield,  Nov.,  1891 


D.  DANIS, 

Collector. 


Chambly  Canal. 
Statement  of  Fines  and  Damages  collected  durino-  the  Fiscal  Year  endinji:  30th 


June,  1891. 

Date. 

Names  of  Vessels. 

Names  of  Owners. 

Fines. 

Damages. 

Totals. 

1890. 
Aug.  21. . . 
do     21 . 

Barge  "  W.  Henry  " 

do     "  St.  Jean  Baptiste  ". . 

Captain  Arpin 

do      M.  Lavallee 

Totals   

'        $    cts. 

...1 

1 

$    cts. 
2  00 
2  00 

S    cts. 
2  00 
2  OO 

..!                     1           400 

4  00 

C.\NAL    C 

Cn.A 

)ffice, 

MBLY  Basin,  Nov.,  1891 

D.  S.  M 

ARTEL, 

Colle 

cfor 
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St.  Ouks  Lock. 

Statement  of  Fines  and  Damages  collected  during  the  Fiscal  Year  ending 

30th  June,  1891. 


Date. 

Names  of  Vessels. 

Names  of  Owners. 

i     Fines. 

Damages. 

Totals. 

1890- 91 

Str.  "James". 

Scow  St.  Joseph 

Capt.  Gedeon  Lebrun. 

•    .$    cts. 
2  00 

$    cts. 
75 

.$    cts. 
2  00 

do    E.  Lussier . . 

Totals 

75 

2  00 

75 

2  75 

Canal  Office, 

St.  Ours,  Sept.,  1891. 


PHILIPPE  MATHIEU, 

Collector. 


Lachine  Canal. 

Statement  of  Amounts  collected  for  Wood  Dues  and  Winterage  of  Vessels,  during 
the  Fiscal  Year  ending  30th  June,   1891. 


Date. 

• 

Items. 

Amounts. 

1890-91. .. 

Wood  dues 

$       cts. 
124  70 

Winterage 

589  97 

Total 

714  67 

Canal  0 
M 

FFICE, 

ONTREAL,    July,    1891. 

JOHN  O'NEILL, 

Collector'. 

Lachine  Canal. 

Statement    of   AVharfage,  "  Basin   and  Bank  Dues    collected    during  the    Fiscal  Year 

endino-  30th   June,   1891. 


Date. 


1890  91 


Items. 


Wharfage  dues 
Basin  dues .  . . . 
Bank  dues  . . . 


)tal . 


Amount!" 


.$    cts. 

21  30 

1,576  83 

12  00 


1,610  19 


(Janal  Office, 

Lachine,  July,  1891. 
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APPENDIX  No.  (;. 


ST.    LAWRENCE    DISTRICT. 

Superintending  En(jineek's  Office, 

Cornwall,  31st  December,  1891. 
Sir, — As  requested  in  your  letter  No.  86214,  I  beg  to  submit  the  annual  report  on 
the  present  condition  of   the  canals  in  the  district   under  my  charge,  including  also  the 
works  of  construction  and  surveys  in  connection  vvith  their  enlargement. 

This  district  comprises  the  "Cornwall  canal,"  the  Farran's  Point,  Rapide  Plat  and 
Galops  canals,  styled  the  "  Williamsburg  Canals,"  and  the  "Murray  Canal,"  and  extends 
from  the  province  line.  Lake  St.  Francis,  to  Presqu'Isle  harbour  on  Lake  Ontrai-io, 
including  the  navigable  intermediate  reaches. 

CORNWALL  CANAL. 

(Opened  for    traffic,  18Jfo.) 
maintenance. 

The  canal  was  closed  for  the  season  of  1890  on  the  4th  of  December. 

The  water  was  drawn  off  for  purposes  of  construction  and  repairs  on  the  23  rd  of 
March  last,  and  re-opened  for  traffic  on  the  4th  May  following,  and  again  closed  for  the 
season  of  1891  on  the  5th  of  December. 

Navigation  was  maintained  in  a  fairly  satisfactory  manner,  in  view  of  the  extensive 
works  of  the  contractors  for  the  enlargement,  which  were  vigorously  prosecuted  through- 
out the  canal  during  the  entire  season  of  navigation.  These  operations,  together  with  the 
partial  discontinuance  of  the  use  of  horses  in  towing,  and  the  abnormally  low  stage  of 
the  water  in  the  St.  Lawrence,  which  prevailed  during  the  past  year,  must  necessarily 
have  entailed  some  trifling  inconvenience  and  delay  to  the  business  of  the  forwarders 
and  vessel  owners. 

Mr.  D.  A.  McDonell,  the  ex-superintendent,  continues  to  assist  Mr.  Superintendent 
Ross  in  the  discharge  of  his  duties  during  the  season  of  navigation,  and  whilst  the  con- 
tractors' works  are  in  progress. 

Owing  to  the  low  water,  the  supply  for  manufacturing  purposes  was  seriously  affected 
and  reduced,  and  during  the  latter  part  of  the  season  of  navigation  almost  wholly  stopped, 
and  resort  had  to  steam  power,  with  which  the  principal  mills  are  supplied. 

The  attention  of  the  Department  is  is  called  to  the  necessity  which  exists  for  pro- 
viding the  levels  between  locks  Nos.  18  and  19  and  Nos.  19  and  20  with  waste-weirs 
discharging  into  the  river,  with  a  view  to  acquire  a  more  perfect  control  of  the 
intermediate  levels. 

A  telephone  service  from  the  head  to  the  foot  of  the  canal,  connecting  all  the  locks, 
bridges,  &c.,  with  the  superintendent's  office,  is  urgently  required,  not  only  for  the  future 
working  of  the  canal  but  also  for  present  use  during  the  enlargement. 

The  winter  of  1890-91  was  occupied  by  the  superintendent  and  his  staff  at  the 
Government  workshops  in  repairing  and  renewing  the  spare  lock  gates  and  other 
mechanical  appliances  and  plant,  and  generally  in  preparing  for  the  customary  annual 
repairs. 

During  the  time  the  canal  remained  unwatered  the  old  locks,  weirs  and  other 
structures,  as  also  the  embankments  or  towpaths,  were  overhauled  and  temporai-ily 
repaired. 
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A  guard  or  glance  pier  was  also  constructed  in  front  of  the  weir  at  lock  No.  1 9  in 
€onnection  with  the  enlargement.  This  has  had  the  desired  effect  of  extinguishing  the 
eddy  and  cross-current  which  previously  existed,  and  which  caused  frequent  accidents 
to  vessels  approaching  the  lock. 

The  accidents  >vhich  occurred  during  the  past  season  and  which  necessitated  the 
lowering  of  either  of  the  levels  in  the  canal  were  as  follows  :  — 

1st.  May  7. — ^To  repair  a  serious  leak  in  towpath  at  the  Mille  Roches  bridge.  Water 
out  for  9  hours.      No  delay  to  navigation. 

2nd.  June  11. — To  repair  the  lower  gates  of  lock  No.  20  damaged  by  steamer 
"Corinthian."     Traffic  suspended  17  hours. 

3rd.  August  25. — To  examine  and  repair  land  slide,  and  serious  subsidence  in 
the  embankment  1,200  feet  west  of  lock  No.  18.  Water  out  about  5  hours.  No  stop- 
page of  traffic. 

4th.  September  12. — To  repair  a  second  land  slide  in  the  embankment  800  feet 
west  of  lock  No.  18.     Navigation  not  interfered  with. 

5th.  October  28. — To  form  earthen  dome  at  head  of  lock  No.  18,  the  stop-log  dam 
having  collapsed.     Seven  hours.      No  delay  to  navigation. 

6th.  November  4. — ^To  recover  the  body  of  lock  labourer  Robinson,  drowned  at 
head  of  old  lock  No.  17  whilst  on  night  duty.      No  delay  to  navigation. 

One  pair  of  gates,  adapted  to  the  raised  level  of  the  Cornwall  reach,  was  placed  at 
head  of  old  lock  No.  17  ;  and  the  lower  gates  of  lock  No.  20,  damaged  by  steamer 
"  Corinthian,"  replaced  by  spare  ones  in  good  condition. 

The  gates  of  locks  Nos.  15,  16  and  17  of  the  old  lower  entrance  were  temporarily 
repaired  in  the  early  part  of  last  season,  in  order  to  render  it  available  in  the  event  of 
accident  to  the  new  entrance. 

An  appropriation  of  $2,000  was  subsequently  (at  the  last  session  of  Parliament) 
granted,  sufficient  to  thoroughly  repair  the  lower  gates  of  the  three  locks  above  men- 
tioned, which  amount  it  is  proposed  to  expend  during  the  ensuing  season. 

A  further  appropriation  of  $500  was  also  made  for  repairs  and  fencing,  &c.,  at 
the  residence  of  collector  of  tolls,  Cornwall,  which  sum  will  be  expended  during  the 
present  fiscal  year. 

The  addition  of  a  storehouse  for  iron  and  tools  has  been  made  to  the  canal  work- 
shops, and  the  carpenter's  shop  newly  shingled. 

Also,  the  lockmaster's  house,  at  lock  No.  18,  has  been  temporarily  repaired,  and 
small  wooden  kitchejis  built  at  lock  labourer's  houses  at  the  lower  entrance. 

A  new  lighthouse  has  been  erected  on  the  pier-head  at  the  upper  entrance  by  the 
Department  of  Marine  and  Fisheries. 

The  superstructure  of  this  pier,  as  well  as  that  on  the  north  or  landward  side  of 
canal, is  in  a  ruinous  condition,  and  should  be  temporarily  repaired,  pending  the  completion 
of  the  contemplated  works  of  enlargment  at  this  point. 

The  highest  water  recorded  at  the  guard  lock  (No.  21)  during  the  year  1891  was 
12  feet  on  the  mitre  still,  and  the  lowest  7  feet  8  inches. 

The  highest  water  at  lock  No.  15  was  30  feet  2  inches  (the  effects  of  the  usual  "ice- 
jam  ")  and  the  lowest  8  feet  10  inches. 

The  amount  of  damages  assessed  on  1 1th  June  as  against  the  Richelieu  and  Ontario 
Steamboat  Company  on  account  of  the  "Corinthian"  running  into  lock  No.  20,  the 
lower  gates  being  closed  and  lock  in  use,  was  $498.50.  An  account  for  this  sum  was 
duly  rendered  by  the  collector  to  the  company,  but  it  has  not  yet  been  paid. 

No  fines  were  imposed  ;  nor  any  dues  collected  for  wood  or  winterage  during  the 
past  year. 

Thomas  Rolnnson,  one;  of  the  lock  labourers  at  lock  No.  17,  and  a  contributor  to  the 
superannuation  fund,  was  accidentally  drowned  on  the  night  of  the  4th  of  November 
whilst  on  duty.  J.  Durocher,  a  deck  hand  employed  on  one  of  the  contractor's  tugs,  was 
seriously  hurt  by  the  premature  closing  of  the  Cornwall  swing  bridge,  and  has  preferred 
a  claim  on  tlie  (xoveinment  for  comjjensation  theiefor. 
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The  entrance  locks  of  l)otli  tlic  old  and  new  c;uials  \vci<'  dmidaiit led  and  otherwise 
})i-(^pai'ed  t'oi"  the  wintei-  on  th(^  7th  Decemlu'i',  and  the  (Jate  lifter  and  ot  lier  scows  laid  u)» 
in  Cornwall  hasin. 

By  tlie  completion  of  Wood's  Crcuik  culvt^rt  the  annual  lloodin*;-  occasioned  In'  hack 
water  from  tlu^  river  has  been  entirely  prevented. 

Urgent  representations  have  been  made  at  fre(juent  intei'vals  by  the  authorities  of 
the  town  of  Cornwall  relative  to  the  alle<jfed  liability  of  tlie  Depaitment  to  reconstruct 
the  Government  sewer  on  Water  street,  orii^nnally  built  in  1835  in  connection  with  the 
canal,  and  of  adapting  it  to  the  present  requirements  of  the  drainage  system  now  in 
progress  ;  also  of  adopting  measures  to  relieve  the  culvert  or  drain  to  the  river  undei* 
the  canal  of  some  portions  of  the  sewage  which  is  now  discharged  into  it.  This  matter 
is  now  under  consideration,  and  a  plan  and  estimate  will  be  prepared. 

CORNWALL  CANAL  ENLARGEMENT. 

CONSTRUCTION. 

This  canal  has  a  total  lockage  of  48  feet,  and  overcomes  the  rapids  of  the  Longue 
8ault.  It  extends  westwards  from  the  town  of  Cornwall  to  the  village  of  Dickinson's 
Landing,  a  distance  of  about  11 J  miles. 

It  is  located  on  the  north  side  of  the  St.  Lawrence,  on  ground  sloping  rapidly 
towards  the  river,  and  at  a  considerable  elevation  (generally  about  30  feet)  above  it. 

By  closely  following  the  margin  of  the  river  high  embankments  became  necessary, 
which,  when  imperfectly  constructed  (as  has  been  found  to  have  been  the  case)  have  under 
certain  conditions  been  subjected  to  frequent  land  slides,  accompanied  by  subsidence, 
entailing,  as  in  1888,  very  serious  consequences. 

The  work  of  enlargement  now  under  contract  consists  in  the  deepening  of  the  old 
channel,  and  in  constructing  new  and  enlarged  locks  abreast  of  those  now  in  use. 

No  change  in  the  existing  sinuous  alignment  is  contemplated  or  provided  for  in  the 
contract,  and  attention  is  therefore  directed  to  the  fact  that  the  class  of  vessels  for  which 
the  enlarged  canal  is  designed  will  have  great  difficulty  in  navigating  it,  and  that  on  certain 
curves,  particularly  those  west  of  Moulinette,  it  will  be  practically  impossible  for  vessels 
of  full  canal  size  to  pass  each  other  when  under  headway. 

The  enlargement  was  first  begun  in  1876  on  section  No.  1,  at  the  lower  entrance, 
and  with  the  exception  of  some  work  on  old  lock  No.  1 7  and  the  head-race  to  the 
mills,  &c.,  was  completed  in  1882. 

Work  was  subsequently — 1884 — resumed  on  section  No.  10  at  the  upper 
entrance,  the  contract  for  which  was  awarded  to  Messrs.  Jocks  &  Delorimier  in  Ai)ril, 
1884,  which  is  still  in  progress. 

In  1888  the  remainder  of  the  work  required  to  complete  the  enlargement  was 
placed  under  contract,  consisting  of  sections  Nos.  2,  3  and  4  (including  the  completion  of 
section  No.  1 ),  which  was  awarded  to  Messrs.  Wm.  Davis  tk  Sons,  of  Ottawa,  and  of 
sections  Nos.  5,  6,  7  and  8,  awarded  to  the  Gilbert  Blasting  and  Dredging  Company,  of 
Montreal,  the  whole  to  be  finished  in  1891. 
Note.— Section  No.  8  adjoins  No.  10. 

Sections  Nos.  2,  3  and  4,  Wm.  Davis  &  Sons,  contractors.  Contracts  entered  into  5th 
November,  1888,  to  be  completed  5th  April,  1891. 

In  order  to  facilitate  the  contractor's  operations,  towing  by  horses  on  these  sections 
was  prohibited  by  Order  in  Council  20th  August,  1890. 

The  canal  was  unwatered  on  the  23rd  March,  1891,  and  so  continued  untill  the  4th 
of  May,  to  enable  the  contractors  to  prosecute  their  contemplated  summer's  work  to 
better  advantage.  Work  was  therefore  commenced  immediately  (23rd  March)  and  vigor- 
ously pushed  until  the  9th  December,  when  all  work  stopped,  w4th  the  exception  of  that 
of  providing  and  delivering  materials. 

The  stone  delivered  in  1891  was  procured  from  the  Cornwall  and  Mille  Roches 
quarries,  and  also  from  the  local  quarry  at  lo'^.k  Ko   20,  Maple  Grove. 
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As  a  result  of  the  season's  operations,  the  abutments  for  the  Cornwall  swing  bridge 
and  also  for  the  road  bridge  over  the  raceway  to  the  mills,  have  been  completed,  and  the 
culverts  at  Wood's  Creek,  and  also  at  Robertson's  Creek,  have  both  been  finished  and 
brought  into  use. 

The  masonry  of  locks  18,  19  and  20,  including  the  extension  walls,  paving,  tfcc,  in 
connection  therewith,  together  with  the  greater  part  of  the  extension  walls  of  the  north 
abutment  of  the  swing  bridge,  have  been  completed. 

And  the  masonry  of  the  glance  pier,  extending  east  from  lock  No.  18,  was  com- 
menced in  April  last,  and  will  be  continued  when  the  canal  is  unwatered  in  the  spring, 
as  will  also  the  extension  walls  of  the  south  abutment  of  the  swing  bridge,  for  both  of 
which  structures  the  stone  has  been  provided  and  delivered. 

Work  on  a  heavy  retaining  wall  to  support  and  strengthen  the  high  embankment 
above  lock  No.  20  was  commenced  last  September  and  continued  until  the  end  of  the 
season. 

Both  approaches  to  lock  No.  18  have  been  dredged  and  the  new  towpath  formed. 
The  western  approach  to  lock  No.  1 9  has  been  excavated  chiefly  by  manual  labour,  and 
the  new  embankment  in  the  river  below  the  lock  is  nearing  completion. 

The  high  embankment  forming  the  towpath  west  of  lock  No.  18,  whereat  slides 
and  subsidence  have  been  so  frequent,  has  been  strengthened  by  the  formation  of  a  con- 
tinuous stone  toe,  composed  of  a  line  of  detached  wedge-shaped  cribs,  which,  with  the 
intermediate  spaces,  are  filled  with  stone  to  the  level  of  ordinary  water.  Upon  this  base 
an  embankment  has  been  commenced,  which  is  proposed  to  be  20  feet  in  height  and 
to  terminate  in  a  broad  level  berne  abutting  against  the  river  slope  of  the  existing  bank, 
and  to  be  hereafter  weighted  and  protected  by .  a  rip-rap  wall .  This  work  was  begun 
shortly  after  the  last  slide  of  the  25th  of  August,  and  continued  until  stopped  by  frost. 

It  is  proposed,  in  the  case  of  all  high  embankments,  to  support  and  strengthen  the 
base  by  a  heavy  berne  bank  as  described  above ;  also  to  lighten  the  upper  portion  by 
reducing  the  top  width  of  the  towpath  to  15  feet.  And,  further,  to  prohibit  its  use 
west  of  lock  No.  18  as  a  public  road. 

The  rip-rap  wall  at  the  commencement  of  section  No.  2  in  continuation  of  that  on 
section  No.  1  has  been  begun. 

A  large  amount  of  "  dredgings  "  has  been  deposited"  on  the  low  point  opposite  the 
Cornwall  swing  bridge,  the  surface  of  which  it  is  intended  to  reduce  to  a  uniform  level, 
to  protect  the  bridge,  and  to  form  a  site  for  the  bridge-keeper's  house. 

A  temporary  road  to  the  steamboat  wharf  was  maintained  during  the  progress  of 
this  work,  for  the  convenience  of  the  public  using  it. 

The  whole  of  the  "dredgings"  on  sections  Nos.  2,  3  and  4,  with  the  exception  of  the 
spoil  at  Robertson's  culvert,  has  thus  far  been  utilized  in  the  work  for  forming  banks,  &c. 

The  dredging  has  been  carried  on  chiefly  on  sections  Nos.  2  and  3.  That  required 
on  section  No.  4,  above  lock  No,  20,  will  not  be  begun  until  after  the  retaining  wall 
and  berne  bank  in  rear  of  it  is  completed, 

A  glance  pier  of  cribwork  has  been  built  in  front  of  the  old  weir  at  lock  No.  19, 
which  has  had  the  effect  of  preventing  further  accidents  to  vessels  using  the  lock. 

Additional  land  has  been  acquired  on  both  sides  of  the  canal  between  lock  No.  1 8 
and  the  Government  workshops  ;  also  at  Robertson's  culvert,  where  the  prism  of  canal  over 
the  old  tunnel  has  been  widened. 

The  whole  of  the  land  on  the  south  side  of  the  Canal  from  the  lower  entrance  to  the 
west  end  of  section  No.  4,  is  now  owned  by  the  Government,  and  the  necessity  for  cross- 
ing the  canal  or  of  using  the  towpath  as  a  public  road  is  therefore  removed. 

Sections  5,  6,  7  and  8. 

The  Gilbert  Blasting  and  Dredging  Company,  contractors.  Contracts  entered  into 
2nd  November,  1888,  to  be  completed  20th  of  April,  1891, 

From  the  23rd  of  March  to  the  4tli  May,  the  period  during  which  the  canal 
i-emained  unwatered,  the  south  abutments  and  retaining  walls  of  the  swing  bridges  at 
Mille  Roches  and  Moulinette  were  built  to  the  normal  level  of  the  water  in  the  long  reach. 
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At  Millc  Roches  l)i-i(l,n('  a  sci'ious  leak  was  diMcov  ci-cd  in  i-carof  the.  striicturf',  tln'(*e 
days  after  the  opening  of  tlie  canal,  necessitating  the  foi-niation  <(f  an  (-aithen  hank  in 
front  of  it,  in  order  that  navigation  should  not  be  interrupted, 

This  bank  it  is  pi-oposed  to  remove,  and  to  tlioi-oughly  overhaul  and  rej>lace  the 
defective  masonry  and  })uddle  wall  in  rear. 

The  dredging  on  section  No.  5  was  continued  thioughout  the  season,  and  the 
material  dei)osited  in  spoil,  with  a  view  to  its  su})se(|uent  use  in  foi-ming  a  berne  Ijaiik  in 
rear  of  the  retaining  wall  to  strengthen  the  embankment  west  of  lock  No.  20. 

On  sections  Nos.  6  and  7  but  little  dredging  was  done  after  the  montii  of  July, 
and  the  formation  of  the  stone  toe  to  embankment  was  also  discontinued,  for  the  reason 
that  all  work  on  these  sections  would  be  more  or  less  affected  in  the  event  of  the 
adoption  of  the  proposed  Sheik's  Island  Channel ;  therefore,  pending  a  decision  on  this 
question,  which  is  now  under  consideration  by  the  Department,  the  dredges  weie 
removed  to  section  No.  8,  where  they  recommenced  work,  which  was  continued  without 
further  interruption  until  the  close  of  the  season. 

The  dredgings  on  sections  Nos.  6  and  7  were  deposited  on  the  outer  slope  of  the 
embankment,  where  a  stone  toe  had  been  formed,  whilst  those  on  section  No.  8  were 
either  spoiled  on  the  flat  opposite  the  head  of  Sheik's  Island  or  dumped  in  the  river 
near  Wagner  and  Grassy  Islands,  above  the  upper  entrance  to  the  canal. 

A  large  quantity  of  stone  for  protection  to  banks  has  been  provided  and  delivered 
on  the  work,  and  the  timber  and  stone  required  to  complete  the  bridges  has  also  been 
delivered. 

Section  No.  10. 

Jocks,  DeLorimier  k  Broder,  contractors.  Contract  with  Jocks  ct  DeLorimier 
entered  into  7th  April,  1.884,  to  be  completed  1st  June,  1886. 

The  new  guard  lock  was  completed  in  all  respects  at  the  end  of  the  season  of  1890, 
but  has  not  yet  been  brought  into  use. 

The  coping  of  this  lock  is  considered  too  low  for  the  high  water  stages  of  the  river, 
and  provision  should  therefore  be  made  for  raising  it  at  least  18  inches. 

The  supply  weir,  which  was  begun  in  September  last,  is  now  in  a  half  finished  state, 
and  the  weir  pit  has  therefore  been  flooded  to  protect  the  masonry. 

All  materials  (including  machinery  for  valves,  &c.)  have  been  provided  and  delivered 
at  the  work,  and  the  structure  will  probably  be  completed  early  next  season. 

An  extra  bay,  containing  three  valves,  has  been  added  to  the  breast  wall,  and  the 
area  of  the  floor  below  the  breast  wall  has  been  enlarged  to  protect  the  foundations  of 
the  works  from  wash  from  the  valves. 

The  excavation  in  prism  of  canal  is  nearly  completed,  except  at  the  upper  entrance, 
and  is  in  the  vicinity  of  the  supply  weir  and  the  old  guard  lock  No.  2 1 . 

The  dredged  material  of  last  season  was  conveyed  in  dump  scows  to  the  dumping 
ground  at  Wagner's  Island.  The  entire  completion  of  the  contract,  which  includes  the 
removal  of  the  old  guard  lock,  may  possibly  be  accomplished  by  the  end  of  June,  1893. 

Attention  is  here  directed  to  the  necessity  of  improving  the  Upper  Entrance  to  the 
Cornwall  Canal  to  meet  the  requirements  of  the  class  of  vessels  for  which  the  enlarge- 
ment is  designed. 

WILLIAMSBURG  CANALS. 

MAINTENANCE. 

The  several  divisions  of  these  canals,  viz  ;  Farran's  Point,  Rapide  Plat,  and  the  Point 
Iroquois,  Junction  and  Galops,  now  known  as  the  "  Galops  Canal,"  were  closed  for  navi- 
gation on  the  4th  of  December,  1890,  and  again  opened  for  the  passage  of  vessels  on  the 
21st  of  April,  1891. 

The  present  superintendent  (Dr.  Hickey)  was  appointed  to  the  position  11th  May, 
1891,  in  succession  to  Mr.  J.  D.  Reid,  Acting  Superintendent,  resigned. 

The  buoy  service  between  Prescott  and  Dickinson's  Landing  (Cornwall  canal)  was 
completed  in  time  for  the  opening  of  navigation,  and  25  new  buoys  were  substituted  in 
place  of  those  found  to  be  unfit  for  use. 
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No  casualties  of  any  moment  occurred  during  the  past  season  to  vessels  using  the 
canals,  other  than  occasional  grounding,  owing  to  overloading  beyond  the  depth  warranted 
by  the  water  on  the  mitre  sills,  and  the  navigation  was  fairly  well  maintained  notwith- 
standing the  adverse  circumstances  attending  an  unusually  low  stage  of  the  river,  com- 
bined with — in  the  case  of  the  Rapide  Plat  and  Galops  canals — the  prosecution  of  the 
works  of  enlargement  in  the  narrow  channels. 

The  usual  repairs  were  made  to  the  various  structures  and  the  gates,  bridges,  banks, 
booms  and  entrance  piers.      Other  important  repairs  will  be  referred  to  further  on. 

During  the  last  session  of  Parliament  an  appropriation  of  $1 2,000  was  made  to  provide 
three  pairs  of  spare  gates  for  the  old  locks,  and  a  further  appropriation  of  $700  towards 
the  reconstruction  of  the  mooring  pier  at  Pier  island.  Of  this  amount,  $449.97  has  been 
expended  on  that  work,  and  it  is  proposed  to  complete  it,  and  also  to  build  the  spare 
gates  during  the  next  season. 

On  the  night  of  the  26th  of  Janurary  last  an  attempt  to  form  an  ice-bridge  was 
made  by  parties  on  Croil's  Island,  U.S.,  by  cutting  loose  the  ice  in  a  bay  below  Parran's 
Point  eddy  and  swinging  it  by  the  force  of  the  current  across  the  channel  to  the  Canadian 
shore.  Information  of  these  proceedings  was  sent  to  the  mill  owners  at  Morrisburg  on 
the  following  day,  and  inmiediate  steps  were  taken  by  them  to  break  it  up,  thereby 
preventing  a  repetition  of  the  disastrous  ice  jam  of  February,  1887,  by  which  the  water 
in  the  river  was  backed  up  stream  to  the  rapid  of  Rapide  Plat,  above  Morrisburg. 

Only  one  fine  has  been  imposed,  viz;  that  of  $5  on  barge  "Beaufort,"  by  Mr. 
J.  D.  Reid,  late  acting  superintendent,  for  injury  to  upper  gates  when  entering  lock 
No.  24  without  snubbing. 

The  lock  labourer's  house  at  lock  No.  22,  Farran's  Point,  is  not  considered  habit- 
table,  nor,  owing  to  its  insecure  foundation,  worth  repairing.  It  is  therefore  proposed  to 
allow  the  two  lock  labourers  a  sum  sufficient  to  cover  the  cost  of  house  rent  in  the 
vicinity  of  the  lock,  pending  the  completion  of  the  proposed  enlargement. 

For  the  better  supervision  of  the  Farran's  Point  canal,  it  is  recommended  that  it 
should  be  attached  to  the  Cornwall  canal  for  purposes  of  maintenance,  as  being  in  the 
same  County  and  more  easily  reached  from  the  headquarters  of  the  superintendent  of 
the  latter  work. 

The  chain  vessel  "  Iroquois,"  which  since  the  completion  of  the  Galops  Ptapid  channel 
had  been  moored  opposite  the  starch  factory  below  lock  No.  26,  was  (as  a  matter  of 
precaution  against  fire)  removed  last  summer  to  her  present  berth  in  the  canal  below 
Frazer's  Point. 

A  proposition  has  been  made  by  the  authorities  of  the  villa2,e  of  Iroquois  binding 
themselves  and  their  successors  to  maintain  the  bridge  on  King  street,  crossing  the 
Government  drain,  on  condition  that  the  Government  assumes  the  maintenance  of  that 
over  the  flume  or  headrace  to  the  mills.  This  favourable  offer  of  a  settlement  of  a 
vexed  question  should  be  accepted. 

In  addition  to  ordinary  repairs  during  the  season  of  1891,  the  following  necessary 
work  and  r-enewals  have  been  accomplished,  viz.  : — 

Farran's  Point. 

(Opened  fo7-  traffic,  1847.) 

Tlie  ice-breaker  at  head  of  canal  was  largely  renewed  and  a  foot  bridge  built  across 
tl)(i  iiume  at  head  of  lock  for  the  convenience  of  boatmen.  All  worn  sheaves  in  chain 
wells  were  replaced,  and  a  new  "  buffer  post "  affixed  to  the  north  wall  of  lock. 

The  new  pier,  rebuilt  in  1889,  was  planked  in  part,  and  the  masonry  of  the  south- 
west wing  partly  rebuilt. 

Rapide  Plat. 

(Opened  for  traffic,  184-7.) 

New  valves  were  i)ut  in  one  gate  of  lower  recess  of  lock  No.  23,  and  new^  sheaves 
in  tlic  chain  wells. 
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Tlie  four  old  <,'ates,  foniierlv  sunk  in  llccglcs  liay,  wci-c  ivinovcd  to  tlic  huy  1m'|.,\v 
ftlie  lower  entrance. 

Ill  the  new  lock,  No.  24,  oii<>  of  the  .nates,  wliidi  liad  hccn  daina^cd  1)V  a  l)arg«',  was 
retailed,  and  a  (•ond)ined  watch  lioiisc  and  storc-liousc  huilt. 

Point   I  hoc^i'ois. 
(Oix'iu'd  for  trajfir^   ISJ,7.) 

The  lower  oates  of  lock  No.  2.")  were  replaced  l)y  j^ spare  pair  in  <^()od  ordei-,  havin*,' 
been  rebuilt  in  1890.  A  foot  biidge  on  the  upper  gates  was  also  constructed  for  the 
convenience  of  residents  on  the  south  side  of  the  canal,  and  the  old  sheaves  in  the  chain 
wells  renewed,  and  also  the  timber  work  of  the  weir  at  head  of  flume. 

The  masonry  of  the  south-west  wing  above  water  was  rebuilt. 

The  new  wharf  at  the  foot  of  the  lock  was  finished  for  a  distance  of  .'JSO  feet  east, 
and  tilled  with  stone,  and  for  half  its  width  blinded  with  gravel. 

A  fence  or  railing  from  the  head  of  the  swing  bridge  for  a  considerable  distance 
fwest  along  the  river  wall  has  been  constructed  to  prevent  accidents  to  the  owners  of 
ivehicles  residing  on  the  point. 

The  bridge  was  thoroughly  overhauled  and  its  approaches  renewed. 

The  old  wharf  was  repaired  and  planked,  and  the  booms  and  fenders  in  th(^  channel 
[through  the  rock  cut,  repaired  and  strengthened. 

The  ''Junction.'" 

(Opened  for  traffic,  1856.) 

The  towing-path  embankment,  which  connects  the  Point  Iroquois  and  Galops  Canals 
was  badly  constructed  originally,  and  therefore  requires  to  be  constantly  watched.  During 
the  past  year  several  leaks  started,  but  were  discovered  and  remedied  before  anything 
.serious  occurred. 

A  waste  weir  is  required  on  this  long  level,  and  its  construction  should  at  once  l)e 
provided  for.  , 

Galops. 
{Opened  for  Traffic,  ISJ^d.) 

At  lock  No.  26,  Cardinal,  about  250  feet  of  the  south  pier  below  the  lock  has  been 
renewed. 

The  low^er  gates  were  taken  out  last  season  and  repaired,  as  well  as  their  unsound 
condition  would  admit  ;  they  are,  however,  intended  to  be  I'eplaced  by  others  which  are 
now  being  overhauled. 

The  swing  bridge  and  approach  crossing  the  head-race  have  been  thoroughly 
repaired,  and  the  foot  bridge  on  the  upper  gates  enlarged,  as  at  lock  No.  25.  Old 
sheaves  and  chains  for  operating  the  gates,  where  worn,  have  been  replaced  by  others, 

A  blacksmith's  shop  has  been  built  on  the  Repair  service  ground,  where  the  Ijuoy 
boat  and  scows  are  at  present  laid  up,  and  piers  to  support  roadway  have  been  sunk  and 
ballasted  ready  for  planking. 

At  lock  No.  27  (the  guard  lock)  new  vahes  were  placed  in  upper  gates,  and  the 
foot  bridges,  &c.,  renewed. 

The  north  pier  at  foot  of  lock  was  partly  rebuilt,  and  a  new  ''  buffer  post  ""  placed 
on  the  upper  recess.  Part  of  the  superstructure  of  south  pier  with  ice-breaker  on  the 
pier  head  at  upper  entrance  was  renewed,  and  a  quantity  of  sunken  timber  and  boulders 
removed  by  divers  from  the  channel  near  the  lock. 

These  canals  were  closed  for  navigation  on  the  12th  December,  1891. 
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WILLIAMSBURG   CANALS    ENLARGEMENT. 
coxstkuction. 
farran's  point. 

This  canal  has  a  total  lockage  of  3|  feet,  and  is  nearly  f  of  a  mile  in  length.  It  sur- 
mounts a  short  rapid,  and  is  located  on  the  north  bank  of  the  river  St.  Lawrence,  about 
5  miles  west  of  the  head  of  the  Cornwall  canal  and  11 J  miles  east  of  the  village  of 
Morrisburg.      There  are  no  works  under  the  head  of  construction  to  report. 

A  location  survey  for  the  enlargement  of  this  canal  was  commenced  in  December, 
1890,  and  continued  until  the  breaking  up  of  the  ice  in  the  spring,  and  was  subsequently 
completed. 

This  work  included  a  general  survey  and  examination  of  the  channel  leading  from 
the  proposed  new  upper  entrance  above  Empey's  Point  (Point  Avoyon),  following  the 
north  shore  westwards  through  the  passage  between  Little  Cat  Island  and  the  village 
of  Aultsville,  on  the  mainland,  and  from  the  present  lower  entrance  the  survey  was 
extended  to  Baker's  Point  below  the  Big  Eddy,  connecting  with  the  deep  straight  channel 
leading  to  the  Cornwall  canal. 

Plans  have  been  prepared  showing  the  proposed  manner  of  enlarging  and  extend- 
ing- the  entrances  to  this  canal. 


RAPIDE  PLAT. 

This  canal  has  a  total  lockage  of  11|^  feet,  and  overcomes  the  "  Rapide  Plat " 
rapids  ;  it  extends  west  about  3 J  miles,  following  the  north  bank  of  the  river  St.  Law- 
rence to  "  Flagg's  Bay,"  4  miles  east  of  the  village  of  Iroquois. 

The  only  noteworthy  change  from  original  construction  is  in  an  increase  of  4  inches 
in  the  depth  of  water  on  the  sill  of  the  lock  No.  24,  due  to  the  extension  of  the  pier- 
head up  stream. 

Sections  Nos.  1  and  3. 

Messrs.  Poupore  &  O'Brien,  contractors.  Both  contracts  entered  into  26th 
January,  1891 

Section  No.  1  to  be  completed  1st  April,  1894,  and  section  iSo.  3  to  be  completed 
20tli  April,  1893. 

Section  No.  1. 

The  work  of  enlargement  on  these  sections  consists  in  the  deepening  and  widening 
of  the  existing  channel,  and  in  the  construction  of  a  new  and  larger  lock  alongside  of 
the  old  lock  No.  23. 

No  improvement  in  alignment  is  provided  for  in  the  contract,  and  it  is  therefore 
considered  proper  to  direct  attention  to  the  fact,  that,  the  class  of  vessels  for  which  the 
enlargement  is  designed  will  have  great  difficulty  in  rounding  the  existing  sharp  curves 
on  the  Williamsburg  Canals  generally, 

Wor'k  was  begun  in  March  last  and  continued  until  the  end  of  the  season.  About 
1,400  lineal  feet  of  protection  crib-work  for  the  new  bank  above  the  lock  has  been  com- 
pleted, also  some  derrick  cribs  to  be  used  in  connection  with  the  spoil  ground  in  the 
bay  Vjelovv  lower  entrance 

On  section  No.  3  the  steam  shovel  commenced  to  work  in  July  last  and  continued 
until  November,  the  material  excavated  being  spoiled  in  Flagg's  Bay. 

The  new  road  on  the  north  side  of  the  canal  has  been  graded  and  the  macadamiz- 
ing connnenced. 

Dredging  in  j)rism  of  canal  has  also  been  commenced  and  the  "dredgings"  scowed 
to  a  l)ay  on  the  American  side  of  the  channel  and  dumped. 

Matcirials  for  cr-i})-work  and  cofferdams  have  been  delivered,  and  quarries  opened 
on  Wolfe  and  Howe  islands  and  also  near  Belleville. 
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Serf  ion  No.  2. 

The  Weddell  Dredging  Company,  troiit.i-ictois.  Contiact  (Mitcrcd  into  lUtli  Jjimiary, 
1891,  to  be  completed  20th  April,  189;i. 

The  work  under  contract  consists  in  dcH'ju'ning  and  widening  (he  present  ciiannel. 

Work  was  commenced  in  Fehruary  hist  by  d(divering  materials  foi-  derrick  cribs, 
^fec,  and  in  May  the  di-edging  in  })rism  was  connnenced  at  Stata's  Bay  and  continued 
to  the  close  of  the  season,  during  the  lattei-  part  of  which  two  dredges  were  engaged. 

The  material  dredged  was  used  in  enlarging  the  bank  on  the  river  slope,  ;ind  in 
forming  a  "  Service  "  gi-ound  in  Stata's  Bay  for  general  canal  lepairs,  etc. 

Derrick  cribs  have  been  built  in  Stata's  Bay,  and  a  small  quantity  of  "talus" 
formed. 

Satisfactory  progress  in  excavation  has  been  made  on  the  section. 

Section  No.  Jf. 

William  Broder,  Contractor.  Contract  entered  into  2nd  April,  1884,  to  be  completed 
1st  June,  1886. 

This  work,  which  is  now  completed  and  in  use,  embraced  the  constructicjn  of  a  new 
and  enlarged  guard  lock,  and  the  deepening  and  widening  of  the  upper  entrance. 

The  work  was  actually  completed  in  1888. 

The  shoal  formed  by  the  contractor  improperly  dumping  in  the  river  above  the 
pier-head  has  been  removed. 

The  final  estimate  is  now  being  prepared  and  is  stated  to  be  well  advanced. 

POINT  IROQUOIS. 

This  canal  was  originally  3  miles  in  length,  w^ith  a  total  lockage  of  5 J  feet,  at  the 
lock  No.  25,  and  extended  west  to  Presqu'Isle,  overcoming  several  stretches  of  swift 
water. 

A  change  of  some  note  since  the  original  construction  of  the  canal  occurred  in 
1858,  when  the  lower  mitre  sill  of  lock  No.  25  was  lowered  3  feet  2  inches;  and  the 
depth  of  water  on  the  upper  mitre  sill  (and  therefore  in  the  canal)  was  also  increased 
after  the  connection  was  made  (in  1856)  between  this  canal  and  the  Galops. 

There  are  no  works  of  construction  to  report. 

JUXCTIOX. 

The  "Junction"  commences  at  Presqu'Isle  and  extends  west  to  lock  No.  26,  at  the 
village  of  Cardinal,  connecting  the  Point  Iroquois  and  the  Galops  canals,  by  means  of 
an  embankment  2^  miles  in  length  which  was  completed  in  1856. 

The  fall  in  the  river  between  the  above   mentioned   canals   is   1   foot   1^  inches. 

There  are  no  works  here  under  the  head  of  construction  on  which  to  report. 

GALOPS. 

This,  the  original  Galops  canal,  had  a  total  lockage  of  6|  feet  and  extended  from  the 
village  of  Cardinal  2^  miles  west  to  the  head  of  the  GalojDS  rapid,  which  it  was  designed 
to  overcome. 

Its  upper  entrance  is  about  7  miles  east  of  the  townof  Prescott  by  the  North  Channel. 

The  only  noteworthy  change  in  this  canal  since  its  oi'iginal  construction  is  in  the 
increased  depth  of  water  (11|  inches)  on  the  upper  mitre  sill  of  lock  No.  27,  caused  by 
the  extension  to  the  pier-head  a  considerable  distance  up  stream. 

•  Section  at  Upper  Entrance. 

Messrs.  Murray  &  Cleveland,  Contractors.  Contract  entered  into  14th  Novemljer,. 
1888,  to  be  completed   15th  June,  1891. 

The  works  of  enlargement  now  in  progress  were  commenced  in  April,  1889,  and 
embace  a  lift-lock,  guard-lock  and  supply  %veir,  also  the  deepening  and  widening  of 
the  upper   entrance. 
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As  a  result  of  last  season's  operations  the  guard-lock  has  been  completed. 

The  foundation  of  the  lift-lock  has  also  been  completed  and  fully  loaded,  by  laying 
a  course  of  masonry  "backing"  throughout.  Satisfactory  progress  has  been  made  in 
drilling  and  blasting  and  in  excavating  the  rock  in  entrance  channel,  as  also  with  the 
earth   excavation   in   enlarging   the  prism. 

All  dredgings  have  been  taken  in  dump  scows  to  the  dumping  ground  near  Pier 
Island. 

The  coffer  dams  enclosing  the  area  occupied  by  the  new  locks  have  proved  to  be 
perfectly  staunch    and  watertight,  and,  as  the  springs  are  not  numerous,  pumping  has     } 
been  reduced  to  a  minimum.  I 

A  large  quantity  of  stone  has  been  delivered   on  the  section  and  provided  in  both 
the    Belleville  and  the  Galops  quarries  ;    and   a  strong  force  of  stonecutters  is    now     i 
employed  at  Belleville  on  the  face  stone  for  the  lift-lock.  j 

With  a  view  to  guard  against  accident  to  the  upper  gates  of  the  lift-lock,  attention  j 
is  directed  to  the  necessisy  for  jDroviding  guard  gates  above  the  upper  recess,  or,  as  an  [ 
alternative,  reverting  to  the  old  plan  of  constructing  a  "  breast  "  wall  betw^een  the  i 
chamber  and   upper  recess.  { 

Also,  as  in  the  case  of  the  new  guard  lock  No.  21,  Cornwall  canal,  and  for  the 
same  reason,  it  may  be  necessary  to  raise  the  coping  of  both  guard  and  lift-locks  on 
this  work. 

The  contractors  have  made  very    satisfactory  progress  during  the  past  season. 

Arrangements  are  being  made  to  commence  at  an  early  date  the  necessary  surveys 
in  connection  with  the  enlargement  of  the  remaining  portion  of  the  "Galops"  and  also 
the  "Junction"  and  "Point  Iroquois"  divisions,  which  are  collectively  known  as  the 
"  Galops  canal." 

A  survey  will  also  be  made  to  establish  the  exact  line  for  a  practicable  channel 
between  the  Upper  Entrance  of  the  Galops  canal  and  of  the  New  Channel  through  the 
Galops  Rapid,  into  the  deep  water  in  the  Prescott  reach. 


Galops  Rapid  Improvement. 

E.  E.  Gilbert  k  Sons,  contractors.  Contract  entered  into  5th  August,  1879,  to  be 
completed  1st  June,  1881. 

This  work,  which  was  completed  in  November,  1888,  consisted  in  the  formation,  by 
sub-marine  excavation,  of  a  straight  channel  about  3,300  feet  in  length  and  200  feet  in 
width  through  the  rapid,  and  adapting  it  to  a  14  feet  navigation. 

This,  as  stated  by  the  late  Chief  Engineer  in  his  report  for  1889,  "has  been  com- 
"pleted.  It  is  now  200  feet  in  width,  straight,  and  from  16|^  to  17  feet  in  depth  ;  but 
"  pilots,  as  usual,  prefer  putting  up  with  all  the  disadvantages  of  the  old,  crooked, 
"shallow  line,  rather  than  use  a  new  one,  with  which  they  are  unfamiliar.  It  is  no 
"uncommon  occurrence  for  even  this  important  and  useful  class  of  men  to  be  a  little 
"prejudiced  in  favour  of  the  route  they  have  been  accustomed  to  follow.  It  is,  how- 
"  ever,  quite  likely  that  the  new  line  will,  ere  long,  be  found  the  most  advantageous  : 
"at  all  events,  this  is  certain  to  be  the  case  when  a  larger,  deeper-laden  class  of  vessels 
"are  brought  into  use." 

In  the  early  part  of  last  season  doubts  were  expressed  by  some  as  to  the  accuracy 
of  the  alcove  report,  and  tentative  measures  were  adopted  to  test  the  matter  by  attach- 
ing poles  representing  the  specified  draft  to  a  steam  tug  specially  adapted  for  the  pur- 
pose, and  repeatedly  running  her  both  up  and  down  the  channel — with  this  result,  that 
during  the  "medium  stage"  of  the  water  in  the  river  (11  feet  on  mitre  sill  of  lock  No.  27) 
the  least  depth  discovered  was  on  Island  Shoal  (16  feet)  on  what  appeared  to  be  some 
loose  masses  of  rock,  which  it  is  barely  possible  (as  asserted  by  the  contractor)  had  Vjeen 
.swept  into  the  channel  by  the  action  of  the  ice  since  its  completion  in  1888. 

These  tests,  which  although  proving  conclusively  that  the  channel  was  sufficiently 
deep  and  practicable  for  vessels  of  14  feet  draft  at  all  stages  of  the  river,  were  neverthe- 
less not  considei-ed  to  have  supplied  the  necessary  information  to  enable  the  exact  levels 
and  diinensioiis  of  these  sub-mai'ine  cuttings  to  be  accurately  ascertained.      It  was  there- 
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t'orc  (letcrniiiuHl  to  make  a  tlioi'oiiuli  suincv  of  the  \hh\  of  llic  liscf  in  its  |»i-«'s«Mit  stat<% 
incliulini;  the  new  chaiuiel  und  its  aj)))i()aclies,  and  tlu;  l)anks  rui  (Mtlier  side. 

This  work  was  accoi'diiigly  l)e;>un  last  S(^j)t('inhei',  and  a  steam  tu^',  the  "  ( Jilhei't," 
sju'cially  adapted  for  working  in  the  i-apids,  was  engaged,  and  litted,  at  eonsiderahle 
expense,  with  the  most  peifeet  mechanic;d  a[)])hances  wliieli  could  be  (hn'ised  foi-  obtain- 
ing depths  correctly  in  the  strong  ciiiTent. 

The  surveying  and  levelling  oiJCi-ations  were*  contiiuKnl  until  the  cNtse  of  the  season 
and  comi)leted  so  fai-  as  afi'ects  the  New  Channel,  and  from  the  infoimation  obtained  a 
(tareful  estimate  of  the  (piantities  of  work  done  has  been  computed  and  comnmnicated 
to  I  he  Department. 

And  as  a  further  and  most  satisfactory  result  of  the  levelling  (jperatiojis,  the  fact 
WIS  clearly  established  that  the  grade  line  representing  the*  bottom  of  the  channel  as 
decided  upon  at  the  inception  of  the  work,  and  which  the  contractors  adheied  to 
throughout  its  progress,  Juiii  proved  to  he  that  tvhicji  is  best  adapted  to  a/l  vftriatioiis  in  the 
depth  of  loater  in  the  rajnd. 

The  first  propeller  to  run  the  New  Channel  was  the  steam  barge  "Niagara,"  Captain 
^Morgan,  on  the  25th  September,  1891,  and  was  followed  by  the  propeller  "  Ocean  "  on 
the  19th  October,  both  of  which  vessels  continued  to  use  the  channel  until  the  close  of 
navigation. 

The  original  scheme  for  improving  the  channel  through  the  rapid  contemplated  a 
dam  across  the  "Gut." 

This  idea  was,  however,  postponed,  for  the  reason  that  it  was  deemed  advisable 
to  first  ascertain  the  effect  produced  by  the  cutting  of  the  new  channel.  Ample  time 
(three  years)  for  observation  and  consideration  of  the  question  has  elapsed  since  its 
completion  in  1888,  and  it  is  now  submitted  that  the  construction  of  the  dam  is  neces- 
sary to  the  completion  of  this  important  work,  as  it  would  undoubtedly  have  the  effect 
of  correcting  if  not  of  wdiolly  doing  away  with  the  existing  cross  currents,  which  it  is 
considered  now  constitute  the  only  element  of  danger  in  navigating  this  rapid. 

It  is  recommended  that  the  channel,  which  is  now  marked  l)y  ranges  only,  should 
be  properly  buoyed. 

Further,  it  is  considered  an  important  matter  to  endeavour  to  ascertain  whether 
the  shallow  portions  of  the  new  channel  are  occasioned  by  rock  in  situ,  or  by  loose 
material  swept  in  from  the  banks,  and  lodged. in  the  irregularties  of  the  bottom.  This 
cjuestion  can  only  be  settled  satisfactorily  by  sending  a  dredge  to  make  an  actual  test, 
doubtless  an  expensive  method,  but  in  my  opinion  fully  warranted  by  the  circumstances 
of  the  case. 

MURRAY  CANAL. 

MAINTENANCE. 

The  canal  which  was  closed  for  traiHc  on  the  27th  of  November  for  the  season  of 
1890,  was  again  opened  for  the  passage  of  vessels  on  the  16th  of  April,  1891,  and  closed 
for  the  season  on  the  15th  of  December,  1891. 

Navigation  was  maintained  in  a  satisfactory  manner  throughout  the  past  season 
notwithstanding  the  low   stage  of  water  in  Lake  Ontario. 

No  casualties  occurred  to  cause  any  delay  to  vessels  whilst  passing  through  the 
canal,  but  in  approaching  the  entrances,  owing  to  some  of  the  buoys  which  define  the 
channel  having  been  misplaced,  or  having  drifted  out  of  position,  vessels  occasionally 
grounded  on  obstructions  which  were  known  to  exist  outside  the  dredged  channel. 

The  duty  of  placing  the  buoys  from  the  entrance  of  PresquTsle  harbour  to  Indian 
Island  is  performed  by  contract  under  the  direction  of  the  Department  of  Marine  and 
Fisheries.  This,  it  is  suggested,  might  properly  devolve  upon  the  officer  in  charge  of  the 
Canal,  who  would  be  responsible  for  placing  and  maintaining  them  in  position  during  the 
season  of  navigation. 

The  temporary  lights  placed  on  the  entrance  piers  have  answered  a  useful  purpose, 
but  are  not  considered  sufficiently  powerful.  It  is  therefoi-e  suggested  that  suitable  range 
lights  should  be  provided,  and  that  those  now  in  use  be  utilized  at  the  railway  bridge. 
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The  bridges  are  in  good  working  order,  but  their  superstructure  requires  painting, 
and  the  masonry  of  the  piers  and  abutments  to  be  pointed, 

The  turn-table  of  the  railway  bridge  will  require  to  be  thoroughly  overhauled 
before  the  opening  of  navigation,  and  arrangements  with  that  object  in  view  have  been 
made  with  the  Trenton  Bridge  Works. 

All  the  bridges,  entrance  piers,  banks,  tfec,  have  received  the  ordinary  repairs 
usually  provided  for,  and  have  been  kept  in  good  condition  during  the  past  sea-oOn. 

The  banks  where  ever  repaired  have  been  sown  with  grass  seed. 

A  Collector's  office  has  also  been  built  in  a  convenient  situation,  between  Trenton 
and  the  railway  bridges. 

And  in  this  connection  it  should  be  stated  that  a  wharf  is  very  much  wanted  at 
this  point  for  the  convenience  of  vessels  stopping  to  pay  tolls. 

A  scow  is  being  built  on  the  work  for  the  repairing  staff. 

In  addition  to  ordinary  repairs,  advantage  was  taken  of  the  low  water  to  overhaul 
and  restore  a  considerable  length  of  the  stone  protection  to  banks  which,  from  having 
been  commenced  and  built  when  the  water  of  the  lake  was  at  a  higher  stage,  had  become 
undermined. 

No  fines  have  been  imposed  since  the  opening  of  the  canal  for  traffic.  ^ 

CONSTRUCTION. 

This  canal  is  situated  about  75  miles  west  of  Kingston,  and  is  simply  a  straight 
channel,  without  locks,  cut  through  the  Isthmus  of  Murray  to  connect  the  waters  of  the 
Bay  of  Quinte  with  PresquTsle  harbour  on  Lake  Ontario. 

Contractors,  J.  D.  Silcox  &  Company.  Contract  entered  into  24th  August,  1882,  to 
be  completed  1st  July,  1885. 

The  work  was  not  however  completed  until  August,  1890,  although,  by  arrangement 
with  the  contractor,  the  public  were  occasionally  permitted  to  use  it  during  the  latter 
part  of  1889. 

The  final  estimate  is  being  prepared  and  is  nearly  completed. 

The  necessity  having  arisen  for  completing  the  facing  or  protection  to  the  banks 
with  stone,  a  contract  was  entered  i- to  with  Mr.  J.  D.  Silcox,  contractor,  28th  May, 
1890,  to  be  completed  10th  December,  1890. 

This  work  was  finished  last  season,  and  the  final  estimate  has  been  prepared. 

SURVEYS  St.  LAWRENCE  CANALS. 

The  survey  for  the  enlargement  of  the  Farran's  Point  canal  was  completed  last 
summer  and  the  plan  prepared.  An  estimate  of  cost  will  be  made  and  submitted  at  an 
early  date. 

A  very  elaborate  survey  has  been  made  of  Sheik's  Island  and  the  North  Channel, 
and  all  necessary  information  obtained  relating  to  the  question  of  the  proposed  Dams. 
This  survey  was  subsequently  extended  to  the  upper  entrance  of  the  Cornwall  canal, 
and  thence  westwai-d  along  the  river  to  Archibald's  Point,  connecting  with  the  surveys 
of  the  Hooples  Creek  and  Sand  Bridge  route. 

The  plans  of  this  survey  are  being  prepared. 

The  survey  of  the  Galops  rapid  and  River  in  the  vicinity,  including  also  a  re-survey 
of  the  New  Channel,  was  commenced  in  September  last  and  continued  until  November, 
when,  owing  to  the  prevailing  low  stage  of  the  river,  9  ft.  on  the  mitre  sill  of  Dock 
No.  27,  work  was  suspended  for  the  season. 

The  re-survey  of  the  new  channel  was,  however,  completed  and  the  information 
ol)taine(l  communicated  to  the  Department. 

The  al)normally  low  stage  of  the  water  in  the  St.  Lawrence  and  lakes  has  caused 
inucli  loss  and  inconvenience  to  the  forwarding  trade,  and  vessel  owners,  and  others  ; 
and  for  the  reas(^n  that  many  persons  are  under  the  impression  that  this  state  of  the 
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water  is  unprecedented,  I  have  appended  a  statcnuMit,  couipilcd  tVoni  oflicial  ictuijis, 
showing  tlie  Jiii/Jicst  and  lowe.nt  water  in  each  year  on  all  canals  in  the  St.  La\vi(;nce 
District. 

1  have  the  honour  to  be,  Sii-, 

Your  obedient  servant, 

TOM  8.  RUBIGE, 

Sn])e rinfe ndiiuj.  Eyujineer. 
T.    TUUDEAU,  Es(i., 

Acting  Secretary  Dept.  Railways  and  Canals, 
Ottawa. 
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Statement  of  the  Highest  and  Lowest  AVater  on  the  Canals  in 


Year. 


Cornwall  Canal. 


Lock  No,  15. 


Highest. 

Ft.  in. 


M'th 


1849 

Nov.. 

1850 

May.. 

1851 

July.. 

1852  .... 

June.. . 

1853..  .. 

do  ... 

1854 

May.. 

1855 

Oct.... 

1856 

May. . . 

1857 

July... 

1858 

Aug... 

1859...  . 

July... 

1860. . . . 

do  . .  . 

1861 

do  .. 

1862 

May. .  . 

1863  .... 

do  ... 

1864  ... 

do  ... 

1865..  . 

do  ... 

1866  ... 

June... 

1867 

do  ... 

1868  ..  .. 

do  ... 

1869  .... 

do  ... 

1870 

do  ... 

1871  ..  . 

do  ... 

1872 

July... 

1873 

May. . . 

1874  

do  ... 

1875  

do  ... 

1876  .... 

do  ... 

1877  ... 

do  ... 

1878 

do  ... 

1879  

do  ... 

1880  ...  . 

June. . . 

1881 

May. . . 

1882  ... 

June... 

1883  .... 

July... 

1884 

May. . . 

1885  .  .  . 

Aug... 

1886 

May.. 

1887 

do  ... 

1888  ... 

do  ... 

1889 

June.. . 

1890.  ... 

do  ... 

1891 

May. . . 

10  1 

11  2 

11  0 

12  2 
12  10 
12    0 

12  0 
11     4 

11  11 

13  3 

12  4 

11  6 

12  10 
12  10 
12  0 
11  10 
11     9 

11  3 

12  7 

10  11 

11  9 

12  8 
11    4 

10  0 

11  4 
U    9 

10  8 

12  2h 

11  O" 
11     2 
11     31 

10  10 

11  1 
11     7 

11  104 

12  0 

11  0 

12  3 
12    2 

10  9 

11  li 

12  34 
11  10 


Lowest. 


M'th. 


Oct. . 
Nov. 

do  . 

do  . 

do  . 

do  . 
May. 
Nov 
Oct.. 

do.. 
Nov. 

do  . 
Sept. 
Nov. 

do  . 

do  . 
Oct.. 
May. 
Nov. 
Oct.. 
Nov. 

do  . 
Oct. 
Nov. 
Oct.. 
Nov. 

do  . 

do  . 
Oct.. 
Nov. 

do  . 
Oct.. 
Nov . 

do  . 

do  . 

do 

do  . 

do  . 

do  . 

do  . 

do  . 
Oct.. 
Nov. 


Ft.  in. 


9     1 

9    4 

9  10 

10    5 

10  10 


Lock  No.  21. 


Highest. 


M'th. 


10    3i 
10    3" 


o 

Sh 
4" 
5 

8 
9 
4 

7 
7 

10    3 

9    0 


9  9 

9  61 

9  4" 

10  61 


9  41 

9  1 

9  7 

10  4 

10  1 

10  8 

10  2 

9  10 

9  6 

9  4 

10  8 

8  91 


June. 
May. 
Jvxne. 
July. 
May. 
June. 
Aug. 
June. 
July. 
Aug. 
June. 
Nov. 
May. 

do  . 
June. 

do   . 

do  . 
July. 
June. 

do  . 
July. 
May . 

do  . 
July. 
June. 
;May. 
June. 
July. 
iMay. 

do  . 

do  . 
Nov. 
June. 
!  do  ., 
Aug  . 
May. 
June. 

do   . 

do  . 
July. 
May. 
June. 
May. 


Ft.  in. 


10    7 

10  10 

11  0 

12  0 
12  2 
11  5 
11  0 
11  10 

11  10 

12  8 
12  9 
12  10 
12  7 
12  11 
12  2 
12  1 
11  10 


12    9 

11     4 

9  10 

11  2 

12  0 

10  4 
12    6 

11  0 
11  2 
11  10 


12  11 
12    0 

10  6 

11  4 

12  2 
11  11 


Lowest. 


Lock  No.  22. 


Highest. 


M'th.    Ft.  in.     M'th 


Oct.. 
Nov. 

do  . 
Oct. . 
Nov. 

do  . 
May, 
Nov. 
Oct. 

do 
Nov. 

do  . 
Oct.. 
Nov. 

do  . 

do  . 

do  , 
Sept. 
Nov . 

do  . 

do  . 

do 

do  . 
Oct.. 

do  . 
Nov. 

do  . 

do  . 
Oct.. 
Nov. 

do  . 
Oct.. 
Nov. 

do 

May . 
Nov. 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 


11    0 
10    3 

8  11 


2 

2 
1 
1 
1 
5 
4 

8  10 

9  9 


10  4 
8  4 
8    3 

8  7 

9  4 
8    5 

10    2 

8  8 

9  11 
8  7 
8    9 

7 
3 
4 
8 


9 
9 
9 

10    0 
9    2 


June. 

do  . 
July. 
June. 

do   . 

do  . 
Aug. 
May. 
June. 

do  . 
May. 
Nov. 
May. 

do  . 
June. 

do  . 

do  . 

do  . 

do  . 

do  . 
July. 
May. 

do  ., 
June. 
May. 

June. 
July. 

do  .. 
Sept. . 
June. 
Nov . . 
July. 

do  . , 
June. 
May. 
July. 
May. 

do  . 
July . 

do 
May. 

do   . 


Ft.  in 


10  11 

10  0 

10  6 
12  6 
12  3 

11  0 
11  3 

10  9 

11  3 

12  0 
11  6 
11  9 
11  3 


11  9 

10  3 

10  6 

10  9 

10  0 

10  6 
9  9 
9  9 

11  6 
9  9 
9  0 

11  3 

"93 

12  6 
10  0 
10  3 

10  0 

11  0 


9    6 
11    3 

10  11 

11  6 

10  11 

11  10 
11    6 

9  10 

10  8 

11  8 
10  11 


Lowest. 


M'th.    Ft.il 


Sept. 
Nov. 

do  . 
Oct.. 
Nov. 

do  . 

do  . 

do  . 

do 

do  . 

do  . 
Oct.. 
May 
Oct. . 
May. 
Oct., 
Nov. 

do  . 

do  . 

do  . 

do 

do  . 

do  . 
May. 
Nov, 
Oct. . 

do  . 

do  . 

do  . 

do  . 

do  . 
Oct. 
Nov. 

do  . 
Oct. 
Nov. 
Oct.. 
Nov. 

do  . 

do  . 

do 

do  . 

do  . 


8    3 

7  6 

8  0 

9  6 
9  10 
8    6 


9  6 
I  9  8 
6 
3 
0 
0 
6 
9 
6 
8  6 
8  0 
8  3 
8  6 
8  9 
8  0 
7    6 

7  6 

8  9 

7  6 

8  6 

7  10 

8  6 
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the  St.  Lawrence  District,  May  to  Noveiiihor  in  (vicli  year. 


Williamsburg  Canals. 


Lock  No.  23. 

Lock  No.  24. 

Loc 

est 

k  No.  25. 

Lock  No.  27. 

Highest. 

Low  est. 

Highest. 

Low( 

^st.          Higl 

Lowest. 

Higliest. 

Low< 
M'th. 

^Kt. 

M'th. 

Ft.  in. 

M'th. 

Ft. 

in 

M'th. 

Ft.  in. 

M'th. 

Ft.  in 

M'th. 

Ft. 

in. 

M'th. 

Ft. 

in  M'th.! 
',           J 

.1  I 

Ft.  in. 

Ft.  in 

June 

ii   3 

Nov 

8 

-5 



:::;; 









;;;;; 

Aug.. 
May. . 

10    6 

May. . 
Nov. . 

s 

11    0 

7 

9 

•    • 

Nov.. 

12    9 

May. . 

9 

f) 

. . . 

..June..  11  11 

Nov.. 

10  6 

July. . 

12  10 

Oct. . . 

10 

6 



.  .  July. .  ,12  11 

do  .  . 

10    3 

May. . 

Nov.. 

13    3 

do  .. 

9 

8 



May.. 

IG 

(> 

Nov.. 

ii 

9Mav..il3    0 

do  .. 

9    9 

13    0 

Nov. . 

9 

0 

Sept. . 

11    8 

Oct. . . 

8  10  Nov . 

15 

G 

Oct. . . 

10  11  Aug.. '11     9 

Oct. . . 

9    5 

June.. 

12    9 

do  .. 

10 

3 

May. . 

13    6 

Nov.. 

10    OMay. . 

IG 

8 

Nov.. 

12 

G  May..  13    0 

Nov . . 

10    4 

May. . 

13    4 

do  .. 

9 

3 

do  . 

13    0 

do  .. 

8  10    do  .  . 

IG  10 

do  .. 

11 

G    do  ..13    0 

do  .. 

9    7 

June.. 

12    0 

do 

9 

3 

do  .. 

12    8 

do.. 

8    OJune.. 

15 

2 

do  .. 

11 

3  June..  12    9 

do.. 

9    ft 

do   .. 

12    0 

do  .. 

9 

6 

June. . 

12    6 

do  .. 

9    0    do   .. 

15 

2 

Oct. . . 

11 

8    do   ..  12    3 

Oct. . . 

9    4 

May. . 

11    G 

do  .. 

8 

0 

do   .. 

12    0 

do  .. 

8    3    do  .. 

14 

11 

do  .. 

9 

9,  do   ..11  10 

do  .. 

8    i> 

do.. 

10    9 

do.. 

8 

9 

July.. 

11     0 

do  .. 

8    9  July.. 

13 

7 

May. . 

11 

iSept.. 

11    3 

May. . 

if    G 

June.. 

12  10 

do  .. 

8 

6 

do  ..12    6 

do  .. 

8    0    do  . . 

15 

8 

Nov. . 

11 

OJune.. 

12    6 

Nov.. 

9    0 

May. . 

10    0 

do  .. 

7 

() 

do  . .  10    2 

do  .. 

7     3  June.. 

13 

0 

do  .. 

9 

1    do   .. 

10    9 

do  . 

8    6 

July. . 

11    () 

do  .. 

9 

3 

do  ..11    9 

do  .. 

9    6  Aug.. 

14 

5 

do  .. 

11 

8'july. 

11    4 

do  .. 

10    0 

May. . 

12    9 

do  .. 

8 

9 

May. . 

13    0 

do  .. 

8    G  May. . 

IG 

2 

do  .. 

11 

2  May.. 

13    0 

do  .. 

10    0 

do 

11    0 

do  . 

6 

9 

Oct. . . 

12    0 

do  .. 

7    6    do  . . 

13 

9 

do  .. 

9 

3  Oct... 

11    6 

do  .. 

8     4 

July. . 

8  10 

Oct. . 

7 

0 

July. . 

9    0 

do  .. 

7    2  July. . 

11 

3 

Oct... 

9 

31  Aug.. 

9  10   Oct... 

8    a 

June.. 

10    6 

Nov.. 

7 

11 

June.. 

11    0 

do  .. 

8    OJune.. 

]3 

4 

Nov.. 

10 

4  May.. 

11    3     do  . . 

8    8 

do  .. 

10  11 

do  .. 

7 

9 

do   .. 

11    6 

do  .. 

7    4  July. . 

14 

2 

do  .. 

10 

G'june.. 

11    9    Nov.. 

9    0 

May. . 

10    0 

do  .. 

6 

0 

do   .. 

9    9 

do  .. 

G    3  June.. 

12 

2 

do  .. 

8 

4;   do    .. 

10    1 

do  .. 

8    2 

July. . 

12    6 

do  .. 

9 

3 

May.. 

12    9 

do.. 

9    3  July.. 

15 

8 

do  .. 

11 

Ill  July.. 

12    8 

do  .. 

9    4 

June. . 

10    5 

Oct... 

7 

2 

June. . 

11  10 

do  .. 

7     G  June.. 

13 

0 

Oct. . . 

9 

3|Aug. 

10    9 

Oct. . . 

8    3 

do  .. 

11    6 

Nov. . 

9 

0 

Sept. . 

12    0 

do  .. 

8    9  Sept.. 

14 

G 

Nov.. 

11 

9,May.. 

11  10 

Nov . . 

9    0 

May. . 

10    4 

do  .. 

7 

6 

do  .. 

10    9 

do    . 

7    OJuly.. 

13 

8 

do  .. 

9 

G|Aug. 

10    8 

Oct. . . 

8    4 

do. 

10    3 

Oct. . . 

7 

9 

Nov.. 

11    0 

do  .. 

8    ONov.. 

14 

3 

Oct... 

9  10  Nov.. 

11    G 

do  .  . 

8    7 

June.. 

9    9 

Nov.. 

7 

0 

July. . 

9    9 

do  .. 

7    OAug.. 

12 

G 

Nov.. 

9 

2  July. . 

10    4 

Nov  . 

8    0 

do  .. 

11    3 

do  . 

7  11 

June.. 

11    3 

do  .. 

8    OJune.- 

14 

2 

do  .. 

10 

10  June.. 

11    7 

do  .. 

9    2 

Sept. . 

11  10 

May.. 

8 

4 

July.. 

11    9 

May. . 

8    3  July. . 

14 

8 

May.. 

11 

OMay.. 

12    0 

May. . 

9    4 

May. . 

12    9 

Nov.. 

8 

5 

May. . 

12    6 

Nov.. 

8    9 'May. . 

15 

10 

Nov. . 

11 

4    do  . . 

12    8 

Nov.. 

9    9 

June.. 

11    2 

do  .. 

9 

0 

June. . 

12    0 

do  .. 

9    OJune.. 

14 

10 

July. . 

10 

3  June.. 

11     9 

Oct. . . 

9  10 

May. . 

12    3 

do  .. 

9 

0 

May. . 

12    2 

do  . . 

8    9; May.. 

15 

3 

Nov.. 

11 

3  May.. 

12    8 

Nov.. 

9    7 

June.. 

11    8 

do  .. 

8 

4 

do  .. 

11    9 

do  .. 

8    31  June.. 

14 

9 

do  .. 

8 

4'  do  . . 

12    2 

do  .. 

9    0 

July.. 

9  11 

do  . 

6 

9 

do  .. 

10    6 

do  . 

7    6 

do  .. 

12 

() 

do.. 

9 

0  July. . 

11    1 

do  .. 

8    0 

May.. 

10    9 

do  .. 

(> 

4 

do  .. 

11    3 

do  .. 

6    0 

do   .. 

13 

t 

do  .. 

9 

0  May. . 

11    G 

do  .. 

7    1 

June.. 

11    9 

Oct. .  . 

9 

0 

June.. 

12    3 

Oct. . . 

9    o:July.. 

15 

0 

Oct. . . 

11 

10' July. . 

12    2 

1  do  . . 

9    9 

May. . 

11    1 

Nov. 

7 

0 

May.. 

12    0 

Nov. . 

G    9 

|May.. 

13  11 

do  .. 

7 

10 

May.. 

12    0 

1  do  .. 

8    0 

1 
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Statement  of  the  the  Highest  and  Lowest  Water  taken  at  PresquTsle  Harbour,  Lake 
Ontario,  1854  to  1881,  and  on  the  Murray  Canal  from  1881  to  1891. 


Months. 


Lake  Ontario. 


Murray  Canal. 


Highest. 


Months.        J^'t.     In.        Months.        Ft.     In, 


1854 Jnne 

1855 August .  . . 

1856 June 

1857 July 

1858 do   

1859 May 

1860 July 

1861 June 

1862 May 

1863 do   

1864 June 

1865 iMay 

1866 June.... 

1867 do  

1868 July 

1869 I  do   

1870 IMay 

1871   j  do  ...  ... 

1872 June 

1873 iMay 

1874 'June 

1875 ..|  do   

1876 'July...    . 

1877 ...  j  April 

1878 December 

1879 January . . 

1880 June 

1881 July 

1882 June 

1883 iJuly..    .    . 

1884 jMay 

1 885 I  August .  . . 

1886 May 

1887 do  

1888 June 

1889 July 

1890 June 

1891 April 


Lowest. 


13  lU 

14  4"^ 

15  7 
14  11 


December 

April 

December 
January  . 
November 

do 

do 
January . . 
December 

do 
February  . 
December 
February  . 
December 
February . 

do 
December 

do 

March 

January . . 
December 
I  February . 
I  January  . 
November 
January . . 
October  .. 
December 

do 
January . . 

do  . . 
November 
March..  . 
November 
December 

do, 
November 
January . . 
December 


13  0 

12  7 

12  lOi 

12  7h 

13  111 
13  6| 


12  10 

12  6 

11  11 

12  1 

11  6 

12  4 

13  6 
11  m 
11  it 


11  Hi 

11  11 

11  11 

12  3 

12  4 

13  3 

12  10 

13  84 


1 
[l 


^ 
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APPENDLX  No.  7. 


WELLAND  CANAL. 

St.  Catharines,  14th  December,  1801. 

Sir, — I  have  the  honour  to  submit  the  following  report  upon  the  Welland  canal  and 
its  branches,  for  the  fiscal  year  ending  30th  June,  1891. 

At  Port  Dalhousie  the  deepening  of  the  entrance  to  the  harljour,  undei'  Messrs. 
MacDonald  Aylmer's  contract,  was  proceeded  with,  and  has  since  been  completed. 

Under  that  contract  the  channel  between  the  entrance  piers  has  been  di-edged  to  a 
depth  of  2|  feet  below  the  mitre  sill  of  the  new  lock,  and  outside  the  piers  for  a  mean 
width  of  250  feet  the  entrance  has  been  dredged  to  a  depth  of  4:^  feet  below  the 
mitre  sill  just  mentioned. 

The  renewal  of  the  superstructure  of  the  east  pier  was  not  commenced,  in  conse- 
quence of  the  late  d^te  when  the  appropriation  became  available. 

From  Port  Dalhousie  to  the  guard-lock  above  Thorold  the  repairs,  though  of  a 
minor  character,  have  been  extensive. 

The  canal  having  been  unwatered  in  the  early  spring,  the  lock  bottoms  were  cleaned 
out,  and  the  obstructions  removed  from  the  reaches  where  found  ;  gates,  valve  and 
operating  machinery  received  a  thorough  overhauling,  and  repairs  and  renewals  were 
made  where  necessary. 

Below  many  of  the  weirs  extensive  repairs  with  large  stones  were  necessary,  to 
protect  the  aprons. 

These  repairs,  repeated  to  a  greater  or  less  extent  at  each  of  the  twenty-five  locks  and 
weirs,  involved  a  large  expenditure  for  labour  and  materials. 

On  the  summit  level  between  the  guard  lock  and  Port  Colborne  the  renewals  of 
the  bridge  fenders  w^ere  proceeded  with  "at  Marlatt's  bridge,  at  Allanburgh  and  at  the 
Quaker  bridge,  and  at  Port  Robinson  the  swing  bridge  crossing  the  lock  to  Chippewa 
river  was  rebuilt. 

The  sodding  of  the  deep  cut  slopes,  under  Messrs.  Johnson  &  Lawson's  contract, 
was  also  proceeded  with  and  has  since  been  completed. 

At  Port  Colborne  the  lock  gates,  which  were  becoming  unsound,  were  renewed, 
rebuilt  above  the  water  line,  and  replaced. 

On  the  old  canal  a  new  swing  bridge  was  constructed  at  lock  No.  1,  also  at  lock 
Nos.  5,  and  seven  .of  the  lock  gates  which  were  decayed  above  the  water  line  were  rebuilt 
and  put  in  place  again. 

On  the  feeder  division  the  Junction  Dunnville  and  Port  Maitland  locks  were 
cleaned  out,  and  such  minor  repairs  as  were  necessary  attended  to. 

The  Forks  Road,  Stromness,  and  Port  Maitland  bridges  were  overhauled  and  put  in 
good  order,  and  the  bridge  over  the  guard-lock  at  Dunnville  was  rebuilt. 

At  the  Dunnville  dam  the  flood  gates  and  weirs  were  put  it  proper  working  order, 
repairs  to  banks  were  made  where  required,  ditches  opened,  and  the  drainage  generally 
attended  to. 

Two  detentions  to  traffic,  worthy  of  notice,  occurred  during  the  year. 

On  1st  September,  1890,  the  steam  barge  "T.  D.  Stunson"  upward  bound,  ran  into 
the  head  gates  of  lock  No.  18,  resulting  in  their  being  carried  away,  as  were  also  the 
two  foot  gates. 

A  mistaken  signal  was  the  cause,  and  navigation  was  interrupted  for  forty-six  hours. 
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Again,  on  18th  September,  1890,  the  head  gates  of  lock  No.  18  were  again  carried 
away  by  the  steam  barge  "  Samoa,"  upward  bound,  in  consequence  of  the  slack  of  the  lines 
not  being  taken  in  as  the  lock  filled  with  Avater,  when,  the  vessel  surging  ahead,  parted 
the  lines  with  the  result  above  mentioned,  causing  an  interruption  of  traffic  for  sixteen 
hours.    In  both  cases  the  renewal  and  repairs  were  effected  with  commendable  rapidity. 

During  the  past  year  the  water,  though  generally  lower  than  in  the  previous  year, 
was  never  less  than  14  feet  upon  the  mitre  sill  of  the  new  lock  (No.  1)  at  Port 
Dalhousie. 

On  the  mitre  sill  of  the  new  lock  (No.  27)  at  Port  Colborne  there  were  two  occa- 
sions when  the  water  fell  below  14  feet,  but  only  to  the  extent  of  2  inches. 

Since  the  close  of  the  fiscal  year  the  low  water  which  has  been  noticeable  throughout 
the  lakes  and  rivers,  has  been  felt  at  Port  Colborne  to  the  extent  of  there  being  two  days 
in  September,  sixteen  days  in  October,  and  twenty-one  days  in  November  when  there 
was  less  than  14  feet  of  water  upon  the  mitre  sill,  the  deficiency  ranging  from  14  to  13 
feet  4  inches,  and  on  one  occasion  of  short  duration  the  water  fell  to  12  feet  10  inches 
upon  the  mitre  sill. 

These  periods  of  low  water  were  often  of  short  duration,  and  a  delay  of  an  hour  or 
so  frequently  enabled  vessels  to  pass. 

With  an  elevator  at  Port  Colborne,  and  another  at  Port  Dalhousie,  and  rapid  tran- 
sit between  them,  the  detentions  need  not  however  have  been  as  great  as  they  were,  and 
it  is  questionable  whether  the  time  lost  and  money  spent  in  tug-hire  in  endeavouring 
to  force  a  passage  through  the  lock  might  not  have  been  more  profitably  invested  in 
lightering  at  the  elevator.  Indeed  the  necessity  for  preserving  the  mitre  sills  will  make 
it  desirable  to  pay  more  attention  to  this  matter  next  season  than  it  has  hitherto 
received. 

The  design  of  the  Welland  canal  was  for  14  feet  of  water  upon  the  mitre  sills, 
subject  at  the  entrance  locks  to  occasional  variations,  as  in  the  past  season. 

The  impression  appears  to  have  gone  abroad  among  vessel  men  that  the  14  feet 
spoken  of  referred  to  the  draught  of  vessels,  not  to  the  depth  of  water  upon  the  sills, 
and  for  some  years  past  the  endeavour  to  pass  vessels  of  deeper  draught  than  the 
canal  was  designed  for  has  added  greatly  to  the  cost  of  maintenance  of  the  Canal,  as 
well  as  to  the  expense  of  those  navigating  it. 

With  the  elevator  facilities  at  each  end  of  the  canal  this  need  not  be  so. 

With  reference  to  the  low  water,  it  may  be  said  that  while  the  clearing  up  of  the 
country  has  undoubtedly  a  steadily — diminishing  effect  upon  the  water  supply  •  and 
maintenance  of  streams,  it  is  believed  that  the  present  season  of  low  water  is  traceable 
to  natural  and  direct  causes,  such  as  a  year  of  unusual  drought,  and  strong  westerly 
gales,  which  have  forced  the  water  out  of  the  lakes  unduly. 

This  opinion  is  strengthened  by  the  fact  that  in  the  years  1850,  1865  and  1872  the 
yearly  mean  low  water  of  Lake  Erie  was  practically  the  same  or  a  trifle  lower  than  the 
mean  low  water  of  the  current  year,  with  intervening  periods  of  higher  water. 

The  canal  was  closed  5th  December,  1890,  and  was  opened  for  navigation  20th 
April,  1891. 

Attached  will  be  found  a  statement  of  fines,  damages  and  rents  collected  during 
the  year  ;  also  a  statement  of  the  monthly  highest  and  lowest  water  on  the  mitre  sills  of 
lock  No.  1  and  lock  No.  27  at  Port  Dalhousie  and  Port  Colborne,  respectively,  during 
the  past  fiscal  year. 

J  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

W.  G.  THOMPSON, 

M.  Inst.  C.  E. 
T.  Trudeau,  Esq., 

Acting  Secretary  Railways  and  Canals, 
Ottawa. 
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Statement  showing  the  Higliest  and    Lowest  Water  on   the  Mitre  Sill  of  New  Lock 
No.  27,  at  Port  Colborne,  Welhind  Canal,  for  the  Fiscal  Year  ending  .'iOth  .June,  1801. 


Mt)ntli 


1S90 

July 

August 

September.    .    . . 

October , 

November 

December 


Upper  Sill. 

Highest. 

Lowest. 

ft.     in. 

ft.     in. 

16      9 

15      7 

16      5 

15      3 

16       1 

14      0 

16      2 

14      7 

16      2 

14      7 

16      4 

13    10 

Months. 


1891. 

January 

February  

March 

April ■ 

May 

June 


Upper  Sill. 


Highest. 


15    11 


Lowest. 

ft. 

in. 

14 

1 

13 

11 

14 

0 

14 

10 

14 

0 

14 

5 

-Statement  showing  the  Highest  and  Lowest  Water  on  the  Lower  Mitre  Sill  of  New 
Lock  No.  1,  at  Port  Dalhousie,  Welland  Canal,  for  the  Fiscal  Year  ending  30th 
June,  1891. 


Months. 


1899. 

July 

August 

Sei)tember 

October 

November 

December 


Lower  Sill. 

Highest. 

Lowest. 

ft.     in. 

ft.     in. 

18      3 

17      7 

17      8 

17      0 

17    10 

16      9 

16    10 

16      4 

16      8 

16      .3 

16      7 

16      0 

Months 


1891 

January , 

February 

March 

April 

May 

June 


Lower  Sill. 


Highest.      Lowest. 


ft. 

in. 

16 

11 

16 

7 

17 

3 

17 

5 

17 

5 

17 

2 

15    11 
15      9 
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"A." 

Statement  of  Fines  and  Damages  collected  from  Vessels  and  Steamers,  and  Rent 
from  occupants  of  Government  Lockhouses;  also,  for  use  of  Government  Plant 
during  the  Fiscal  Year  ending  30th  June,  1891. 


Date. 


1800. 

August    1 . 

do         7. 

October    4 . 


1891 


June 
do 


15.. 
30.. 


Name  of 
Vessel  or  Steamer. 


"D.  C.  Whitney".,,..... 
Steam  barge  "  Marshall  ". 
do  "Tecumseh".. 


"C.  W.  Whitman 
Steamer  "Samoa" 


Tug  "  Jas.  Norris  "  . . 
do  "J as.  Webster " . 
do   "G.  R.  Boyle"  . 


Ca  n  al  Lock-h  ovl  se . 


"  Jno.  Hyckman ' 
^'H.  Donald"... 

"J.  Cockle" 

"  L.  Burtch". . . 
"P.  Phcelan"  .. 


Lease  of  Govenment  Plant. 
McDonald  and  Aylmer. ... 


Fines. 


cts, 


5  00 
5  00 
5  00 


Damages. 


$      cts. 

100  00 
75  00 
41  65 


75  00 
840  73 


Rent 

Government 

House. 


15  00 
6  00 
9  00 
8  00 
6  00 


Use  of 

Government 

Plant. 


$      cts. 


10  00 


Totals. 


$      ctsJ 

1 
1,1.S2  38 

15  00 


44  00 


10  OO 


1,201  38 


*  Amount  in  hand  of  H.  H.  Collier,  Collector  of  Canal  Tolls,  &c.,  St.  Catharines  Port. 
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APPENDIX  No.  <S. 


RiDEAU  Canal  Office, 

Ottawa,  30th  October,  1891. 

Sir, — I  have  the  honour  to  submit  the  annual  leport  of  the  works  under  my  charge 
for  the  fiscal  year  ending  30th  June,  1891. 

Navigation  closed  at  Ottawa,  29th  November,  and  at  Kingston  Mills  26th  Novembei-, 
1890.     Opened  at  Ottawa  28th  April,  and  at  Kingston  Mills  1st  May,  1891. 

On  both  the  ascending  and  descending  reaches  from  the  summit  level  (Little  Rideau 
Lake)  the  water  was  maintained  to  give  the  full  depth  required  on  the  locks  through- 
out the  season  of  navigation.  No  interruption  to  navigation  occurred.  The  principal 
repairs  executed  at  the  stations  were  as  follows  :■ — • 

Kingston  Mills. 

One  pair  of  lock  gates  renewed  ;  repairs  to  lockmaster's  house  and  extension  to  lock 
labourers'. 

Brewer's  Lotver  Mills. 

Upper  lock  gates  removed  and  50  yards  of  gravel  placed  on  dam  and  around  the 
lock  walls. 

Breiver's  Upper  Mills. 

Timber  delivered  for  one  pair  of  lock  gates  and  general  repairs  to  station. 

Brass'  Point. 

Repairs  to  bridge  and  approaches. 

Jones'  Falls. 

Lower  lock  gates  renewed  ;  lower  lock  cleaned  out  by  diver  ;  revetment  cribwork 
on  side  of  road  to  lockmaster's  house  ;  one  pair  of  sluice  frames. 

Davis'  Lock. 

Lockmaster's  kitchen  clapboarded  and  general  repairs  to  station. 

Chaffey's  Lock. 

Repairs  to  masonry  ;  two  new  swing  beams,  and  two  new  water  boards. 

Newboro\ 

New  storehouse  and  repairs  to  station. 

Narrows. 

Rebuilt  wing-wall  of  lock  ;  repairs  to  upper  lock  gates ;  bottom  of  lock  cleaned  by 
diver  ;  addition  built  to  lockmaster's  house  and  repairs  to  block  house. 

Poonamalie. 
General  repairs  to  station. 

Smith's  Falls. 
One  pair  of  lock  gates  renewed;  two  new  sluice  frames,  and  general  repairs  to  station. 
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Old  Slys. 
Two  new  sluice  frames  :  chain  blocks  and  other  small  repairs. 

Edmund's  Ra^nds. 
One  pair  of  swing  beams, 

Maitlaiid's  Rajnds. 
Repairs  to  back  dam  ;  swing  bridge  painted. 

Merrickville. 

Upper  basin  wall  taken  down  and  rebuilt  ;  culvert  put  in  for  un watering  the 
same ;  one  pair  of  sluice  frames  and  two  new  swing  beams. 

Clowes  Quarry. 
One  pair  of  lock  gates  renewed,  and  repairs  to  lockmaster's  kitchen. 

JVicholsons. 
Small  repairs  to  station,  and  timber  delivered  for  removing  swing  bridge. 

Long  Island. 

Two  pairs  of  lock  gates  renewed ;  pier  at  head  of  the  lock  rebuilt,  and  eight  new 
chain  blocks. 

Black  Rajnds. 

Top  of  long  dam  repaired  ;  flash  boards  put  on  ;  lockmaster's  house  raised  and  new 
roof  put  on,  and  other  repairs  to  station. 

Hogshack. 

Two  new  additional  foot  boards ;  eight  new  chain  blocks ;  rebuilt  pier  w^est  side 
of  bulkhead  and  repaired  breach  of  dam,  caused  by  the  water  in  spring. 

HartzveW  s. 

New  bridge  built  over  the  waste  weir ;  lockmaster's  house  re-shingled  ;  store  and 
Icjck  labourers'  house  painted. 

Littles  Bridge. 

New  addition  to  bridgetender's  house. 

Stewarton  Bridge. 
Bridgetender's  house  built. 

Ottawa. 

One  pair  of  lock  gates  renewed  ;  nine  new  ladders  built  for  different 'stations ;  two 
new  sluice  frames,  and  two  swing  beams  ;  repairs  to  masonry  of  locks ;  replanking 
portions  of  the  wharf  round  basin.  The  east  side  of  the  basin  was  deepened  by  contract 
to  the  same  depth  as  the  rock  cut  was  made  the  winter  before,  an  improvement  much 
appreciated  by  the  forwarders. 

The  deepening  of  the  west  side  it  is  proposed  to  do  this  coming  .winter. 

A  survey  of  the  drowned  lands  between  Birmingham's  Point  and  Kingston  Mills 
was  made  during  the  fall  and  the  winter,  after  the  ice  had  taken,  with  the  object  of 
ascertaining  what  acreage  of  these  lands  could  be  reclaimed,  by  lowering  the  sill  of  the 
upper  lock  at  Kingston  Mills  and  building  a  new  lock  at  Birmingham's. 

The  result  of  the  survey,  together  with  plan,  was  reported  to  the  Department  21st 
September,  1891. 
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.  J*rrlli    lira  licit 

No  repairs  of  any  consequence  will  he  requii-ed.  The  dredjjfe  "  Rideau  "  was 
engaged  during  the  season  deepening  and  cutting  channels  through  points  of  low  land, 
shortening  the  route  very  considerably. 

This  spring  the  dredge  was  fitted  with  improved  steam  hoisting  apparatus  for 
raising  and  lowering  the  spuds  ;  strengthening  hog-rods  were  also  put  in,  with  other 
necessary  repairs.  She  was  removed  down  to  below  Long  Island  locks  at  the  e\n\  of 
June,  to  straighten  the  channel  at  the  "  Picketts." 

The  extension  upwards  from  the  basin  was  let  in  .Januaiy,  1891,  find  will  be  com- 
pleted during  the  year. 

Two  lines  of  freight  steamers  have  been  placed  on  the  route,  one  from  Monti-eal 
and  the  other  from  Kingston.  They  ai-e  well  supported  by  the  merchants  of  Peith  and 
the  surrounding  townships. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

FRED.  A.  WISE, 

Superintendent. 
T.  Trudeau,  Esq., 

Chief  Engineer  of  Canals. 
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APPENDIX  Na  9. 


TRENT  VALLEY  CANAL, 

Superintending  Engineer's  Office, 

Peterborough,  31st  October,  189L 

Sir, — I  have  the  honour  to  submit  the  annual  report  on  the  works  under  my 
charge  for  the  fiscal  year  ending  30th  June,  1891. 

Navigation  closed  24th  November,  and  opened  again  on  20th  April.  There  was  a 
good  depth  of  water  on  all  the  stretches  during  the  season — there  being  from  5  to  6  feet  on 
the  sills.  There  would  be  little  difficulty  in  holding  7  feet  on  the  sills  and  com- 
paratively little  damage  would  be  caused. 

The  effect  caused  by  the  lumbermen — having  cut  all  their  timber— abandoning  their 
limits  in  the  northern  counties  is  beginning  to  be  greatly  felt.  This  spring  the  freshet 
was  very  high — higher  than  it  has  been  on  some  stretches  for  twenty  years — owing,  in 
a  great  measure,  to  the  scores  of  dams  on  these  abandoned  limits  of  the  lumbermen  not 
having  been  closed,  as  formerly.  The  whole  body  of  water  was  thus  allowed  to  come 
down  at  once,  not  only  causing  damage  to  property,  but  the  loss  of  this  water  during  the 
dry  season  is  severely  felt. 

I  would  suggest  that  in  future  some  supervision  be  had  over  these  dams,  so  that  a 
more  even  flow  may  be  maintained  throughout  the  season. 

The  number  of  lockages  was  2,616.  The  number  of  lockages  does  not  fairly 
represent  the  traffic  on  these  waters,  as  there  are  a  number  of  daily  passenger  routes 
which  do  not  pass  through  any  lock  and  therefore  a,re  not  recorded.  The  fleet  of  boats 
on  these  waters  keeps  increasing  every  year.  Last  year  two  large  side-wheelers  were 
built  and  put  on  the  stretch  between  Lakefield  and  Balsm  Lake,  besides  a  number 
of  small  pleasure  steamers. 

There  are  now  twenty-three  steamers  on  the  stretch  between  Lakefield  and  Balsm 
Lake  and  six  between  Peterboro'  and  Heeley's  Falls. 

The  want  of  a  small  dredge  is  greatly  felt  on  account  of  the  deposits  of  sawdust 
and  shallow  places. 

The  following  work  was  done  along  the  route  : — 

Fenelon  Falls. 

A  breach  was  made  by  ice  in  the  side  dam  leading  from  the  main  dam.  This  was 
repaired,  as  it  allowed  the  water  to  fall  below  the  normal  level. 

Scugog  JRiver.  • 

There  was  an  appropriation  for  removing  boulders  and  widening  the  river,  but  this 
work  was  proceeded  with  by  the  Ontario  Government,  who  are  evidently  anxious  to 
assume  control  of  this  river. 

Bohcaygeon. 
A  workshop  was  built  at  the  dry  dock  for  the  convenience  of  those  using  the  dock. 

Buckhorn. 

A  large  quantity  of  gravel  was  washed  down  from  the  canal  into  the  lock  chamber. 
This  was  removed. 
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Ihtrleigh. 

The  dams  here  were  tlioioughly  oiavelled.  Tt  vvas  found  that  a  iiiucli  greater 
quantity  was  re{|uired  to  make  a  thorough  jol)  than  was  at  first  tliought  necessary.  The 
dams  are  now  tight,  and  there  has  been  no  trouble  since  in  keeping  the  water  at  its 
normal  height.  The  api-on  of  one  of  the  sluices  was  taken  out  })y  sawlogs.  This  was 
repaired. 

Youny^s  Point. 

A  })oat  slide  for  the  passage  of  small  boats  over  the  dam  was  consti'ucted  at  a  small 
expenditure.  This  has  been  greatly  appreciated  by  the  owners  of  small  Vjoats  who  are 
continually  passing  up  and  down. 

Laktijield. 

A  top  was  built  on  one  of  the  old  piers  at  the  Narrows,  so  as  to  form  an  ice-break. 
Provision  was  also  made  for  the  placing  of  a  light  on  it. 

PetPA'boi'd' . 

A  landing  pier  was  built  at  the  south  end  of  the  town,  extending  from  the  north 
side  of  Wolf  street  to  the  Canadian  Pacific  Railway  track.  The  want  of  sufficient 
landing  space  has  long  been  felt.  The  landing  pier  was  placed  in  its  present  position 
at  the  solicitation  of  the  street  and  bridge  committee  of  the  town.  The  ice  did  consid- 
erable damage  to  the  sluice  piers,  which  were  repaired. 

Hastings, 

When  the  old  wooden  swing  bridge  was  removed  it  was  found  that  a  considerable 
portion  of  the  pivot  pier  had  to  be  rebuilt  in  order  to  get  a  good  foundation  to  set  the 
new  iron  swing  bridge  on.  A  new  iron  swing  bridge  made  at  the  Central  Bridge 
Works,  Peterboro',  replaced  the  old  wooden  structure  and  has  given  every  satisfaction. 
The  navigation  channel  between  Lakefield  and  Bobcaygeon  was  cleaned  out  and 
buoyed. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

RICHARD  B.  ROGERS, 

Sivperinte/nding  Engineer. 
T.  Trudeau,  Esq., 

Anting  Secretary  Railways  and  Canals, 
Ottaw^a. 
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APPENDIX  No.  10. 


SAULT  STE.  MARIE  CANAL. 


Ottawa,  5th  December,  1891. 

Sir, — I  have  the  honour  to  report  upon  the  progress  made  in  the  construction  of 
the  Sault  Ste.  Marie  canal  during  the  fiscal  year  ending  30th  June,  1891. 

It  may  be  well  to  repeat  briefly  what  has  been  said  in  former  reports,  namely,  that 
the  total  length  of  the  canal  and  approaches  may  be  taken  as  3|^  miles,  which  is  divided 
into  three  sections,  the  first  of  which,  5,300  feet  in  length,  extends  from  the  navigable 
channel  of  the  St.  Mary's  river  below  the  rapids  to  the  foot  of  St.  Mary's  island,  at  which 
point  the  second  section,  3,500  feet  in  length,  commences,  and  extends  to  the  head  of 
the  island,  where  the  third  section  commences,  and  extends  9,300  feet  up  the  river 
through  shoals,  until  the  navigable  channel  above  the  rapids  is  again  reached. 

Section  No.  1. 

This  section  is  under  contract  to  Messrs.  Hugh  Ryan  &  Co.,  and  embraces  the 
excavation  of  a  channel  250  feet  in  width  to  a  depth  of  18|^  feet  below  the  lowest 
recorded  water  surface  at  the  foot  of  the  rapids ;  also  the  construction  of  entrance  piers 
and  a  beacon. 

At  the  end  of  the  fiscal  year  the  excavation  was  about  half  done,  and  the  sinking 
of  cribs  for  the  north  landing  pier  was  well  under  way. 

The  quantities  of  the  different  items  of  work  returned  to  30th  June,  1891,  are  as 
follows  : — 

Excavation  dredging  and  deepening  channel,  cubic  yards  ....    80,901 

Timber  in  sides  and  ends  of  cribs,  lineal  feet 1,100 

Timber  for  ties,  bottoms,  &c.  do         1,145 

Binding  pieces  do         72 

Blocks  under  heads  of  ties,  No 40 

Wrought  iron  in  bolts,  lbs 485 

Stone  filling  in  cribs,  cubic  yards 40 

The  operations  of  dredging  and  crib-building  have  been  continued  with  fair  pro- 
gress up  to  21st  November,  at  which  date  work  on  the  section  was  practically  closed 
for  the  season. 

Section  No.  2. 

This  section,  also  under  contract  to  Messrs.  Hugh  Ryan  &  Co.,  embraces  the  excava- 
tion for  the  lock  pit  and  prism  of  the  canal,  the  masonry  for  the  lock,  also  for  a  guard- 
gate  above  the  lock,  and  the  construction  of  side  walls  and  puddle  trenches,  cfec,  etc. 

The  contract  provides  for  the  prism  of  the  canal  being  1 45  feet  in  width,  at  a  depth 
of  18  feet  below  the  lowest  recorded  water  surface  above  the  rapids. 

The  dimensions  of  the  lock  chamber  were  originally  intended  to  be  600  feet  in 
length  between  the  hollow  quoins,  85  feet  mean  width,  with  entrances  60  feet  wide,  and 
a  depth  of  16  J  feet  of  water  upon  the  mitre  sills  at  the  lowest  recorded  water  surface  at 
the  foot  of  the  rapids. — the  upper  gates  to  mitre  above  a  breast  wall,  and  the  lock  to  be 
filled  and  emptied  by  means  of  culverts  below  the  lock  floor. 

In  consequence,  however,  of  representations  made  by  interested  parties,  certain 
changes  sanctioned  by  Parliament  at  its  last  session  have  been  made  in  the  lock  dimen- 
sions, with  a  view  to  pi'oviding  for  the  passage  of  deeper  draft  vessels  than  originally 
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intended,  the  main  feature  of  the  chan<>:e  bein;^'  tli(^  lowciin^Mif  the  miti-e  sills  to  a  depth 
of  19  feet  below  the  lowest  recorded  watei-  surface  at  the  foot  of  the;  rapids^  the  lift  *ti 
the  lock  being  IS  feet. 

This  increased  depth  will  enable  vessels  to  pass  throu<^di  the  Caiiadiaii  lock,  when 
completed,  with  as  <2:reat  a  draught  of  water  as  the  lock  now  being  built  on  the  United 
States  side  of  the  river  provides  for. 

The  above  alteiations  have  made  it  necessary  to  increase  the  tinu'  for  executing  tin; 
work,  and  an  extension  to  10th  May,  1S93,  has  therefore  been  granted. 

At  the  close  of  the  fiscal  year  about  a  third  of  the  excavation  for  the  prism  of  the 
canal  had  been  removed,  and  a  commencement  made  in  the  excavation  required  for  the 
lock  enlargement. 

The  quantities  of  the  different  items  of  work  returned  up  to  .30th  June,  1891,  are 
as  follows : — 

Chopping,  clearing  and  grubbing,  acres 30 

Earth  excavation  in  side  trenches,  cubic  yds 2,507 

Rock  do  do  do        74 

Earth  excavation  in  prism  of  canal       do        46,315 

Rock  do  do  do        53,178 

Earth  excavation  in  lock  pit  do        38,494 

Rock  do  do  do        81,051 

Rough  stone  for  lock  delivered  at  Sault  Ste.  Marie,  cub.  yds .  .  .      1,072 
do  do  do  do       .  .      2,688 

Since  the  close  of  the  fiscal  year  a  strong  force  has  been  employed  chiefly,  in  the 
lock  pit  enlargement  and  in  preparing  stone  for  the  lock,  the  quantity  of  dressed  stone 
delivered  for  that  structure  being  4,553  cubic  yards,  and  the  quantity  of  rough  stone 
returned  for  the  same  work  being  6,586  cubic  yards. 

Section  No.  3. 

This  section,  under  contract  to  Messrs.  Allan  &  Fleming,  embraces  the  excavation 
for  the  upper  entrance  to  the  canal  to  a  width  of  250  feet  and  a  depth  of  18  feet  below 
the  lowest  recorded  water  service  above  the  rapids,  the  construction  of  a  beacon  in  28 
feet  of  water  and  the  construction  of  entrance  piers. 

At  the  end  of  the  fiscal  year  about  three-fourths  of  the  dredging  was  done,  and 
the  beacon  was  practically  completed,  the  quantities  returned  to  30th  June  being  as. 
follows  : — 

Excavation  dredging  and  deepening  channel,  cubic  yds 194,814 

Rock  elm  in  sides  of  beacon,  cubic  feet 6,392 

Cross  ties,  lineal  feet 10,760 

Blocks  under  heads  of  ties,  No 402 

Pine  plank  in  binders,  lineal  feet 560 

Stone  filling,  cubic  yds 2,018 

Sheeting,  5  inches  thick,  M.  ft.  B.  M 16,000 

Top  covering  pine  plank  do  5,700 

Wrought  iron  in  bolts,  lbs 9,400 

Wrought  iron  in  straps,  lbs 5,500 

Pressed  spike  lbs 700 

Since  the  end  of  the  fiscal  year  the  dredging  has  been  continued  with  one  dredge, 
and  seventeen  cribs  of  the  north  and  south  landing  piers  have  been  put  together,  sunk 
and  filled  with  stone. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

W.  G.  THOMPSON, 

M.  Inst.  C.E. 
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ST.  PETER'S  CANAL. 

St.  Peter's,  28th  October,  1891. 

Sir, — I  have  the  honour  to  submit  the  following  with  reference  to  the  St.  Peter's 
Oanal. 

In  June  last,  owing  to  the  dangerous  condition  of  the  retaining  wall  from  decay,  a 
small  force  of  men  was  employed,  removing  part  of  the  weight,  which  was  pressing 
against  it,  thereby  relieving  the  front  retaining  wall  as  well  (which  it  partly  rests  on), 
which  also  showed  signs  of  giving  way. 

On  the  4th  of  July  I  was  informed  that  the  Department,  acting  on  my  recommenda- 
tion, had  decided  to  slope  the  ground  from  the  towpath  level,  instead  of  renewing  the 
back  retaining  wall,  and  I  was  directed  to  proceed  with  the  work  at  once,  which  I  did, 
employing  an  average  daily  force  of  six  foremen,  one  hundred  and  fifty  men,  fifty 
horses  and  three  mechanics.  The  material  (principally  hard  clay)  is  removed  from  the 
top  with  horses  and  carts,  and  from  the  bottom  with  dump  carts  running  on  light 
steel  rails.  The  work,  when  completed,  will  have  the  advantage  of  being  of  a  per- 
manent character,  besides  enabling  some  necessary  alterations  and  repairs  to  the 
front  wall  to  be  executed  much  more  readily  and  economically  than  they  could  be  with 
the  retaining  wall  resting  on  it,  as  now. 

Temporary  repairs  were  made  to  the  wooden  frame  and  turntable  on  the  swing 
bridge  over  the  canal,  and  at  the  close  of  navigation  it  is  proposed  to  thoroughly  over- 
haul this  bridge,  and  put  it  in  good  working  order.  The  lock  gates  are  all  working 
more  or  less  stiff,  owing  partly  to  the  unevenness  of  the  tracks  they  run  on,  and  partly 
from  the  pulleys  being  rusted  and  corroded;  but  these  matters  will  form  the  subject  of  a 
report  later  on. 

A  wharf,  247  feet  long,  20  feet  wide  on  top  and  28 J  feet  high,  with  a  depth  of  18-J 
feet  of  water  at  low  tide,  is  being  constructed  at  the  southern  entrance  to  the  canal  by 
Mr.  Archibald  McKinnon,  contractor,  who  is  pushing  the  work  vigorously,  and  should 
the  weather  prove  favourable  he  confidently  expects  to  have  it  finished  within  the  speci- 
fied time.  This  wharf,  when  completed,  will  be  a  decided  convenience  to  vessels  calling 
at  this  port. 

The  other  repairs,  such  as  replacing  hanging  fenders,  repairing  and  painting  build- 
ings, grading  road,  cfec,  will  he  carried  on  as  speedily  as  circumstances  will  admit  of. 

Navigation  through  the  canal  closed  on  the  24th  of  December  of  last  yeai*  and 
opened  on  the  22nd  of  April  of  this. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

WM.  McCarthy, 

Reside7it  Engineer. 
T.  Tj{UDI<:au,  Esq., 

Acting  Secretaiy  Railways  and  Canals, 
Ottawa. 
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ST.    LAWRENCE    NAVIGATION— TABLE    OF    DISTANCES— A. 

FKOM  STRAITS  OF  BELLE  ISLE  TO  PORT  ARTHUR,   AT  HEAD  OF  LAKE  SUPERIOR,   BY  WATER. 


From, 


Straits  of  Belle  Isle 

Cape  Whittle 

West  Point,  Anticosti 

Father  Point 

Riuiouski. 

Bic 

Isle  Verte  (opp.  Saguenay). 

Quebec   

Three  Rivers 

Montreal 

Lachine 

Beaiiharnois 

Ste.  Cecile 

Cornwall 

Dickinson's  Landing 

Fan-an's  Point 

Upper  end  Croyle's  Island. 

Williamsburg 

Rajnde  Plat 

Point  Iroquois  Village  .... 

Presqu'Isle 

Point  Cardinal 

(Jalops  Rapids 

Prescott 

Kingston 

Port  Dalhousie 

Port  Colborne 

Amherstburg ' 

Windsor 

Foot  of  St.  Mary's  Island. . 

Sarnia 

Foot  of  St.  Joseph's  Island 

Sault  Ste.  Marie 

Head  of  Sault  Ste.  Marie . . 
Pointe  aux  Pins 


To 


Cape  Whittle 

West  Point,  Anticosti 

Father  Point  .    

Rimouski 

Bic 

Isle  Verte 

Quebec 

Three  Rivers 

Montreal 

Lachine 

Beauharnois 

!Ste.  Cecile 

!  Cornwall 

i Dickinson's  Landing 

IFarran's  Point 

Upper  end  of  Croyle's  Island.. . 
j  Williamsburg  or  Morrisburg. . . 

iRapide  Plat 

Point  Iroquois  Village 

Upi^er  end  Presqu'Isle 

Point  Cardinal,  Edwardsburg. . 

Head  of  Galops  Rapids. 

Prescott 

Kingston 

Port  Dalhousie 

Port  Colborne 

Amherstburg. I  Lake  Erie ..... 

Windsor River  Detroit. . 

Foot  of  St.  Mary's  Island .Lake  St.  Clair. 

Sarnia    i  River  St.  Clair 


Sections 

of 

Navigation. 


Gulf  of  St.  Lawrence  .... 

do 
River  St.  Lawrence 

do  

do  

do  

do  

do  to  Tide-water 

do  

Lachine  Canal 

Lake  St.  Louis 

Beauharnois  Canal. ...... 

Lake  St.  Louis 

Cornwall  Canal 

River  St.  Lawrence 

Farran's  Point 

River  St.  Lawrence. .... 

Rapide  Plat  Canal 

River  St.  Lawi^ence 

Point  Iroquois  Canal    . . 

Junction  Canal 

Galops  Canal 

River  St.  Lawrence 

do .  

Lake  Ontario 

Welland  Canal  


Foot  of  St.  Joseph's  Island 
Foot  of  Sault  Ste.  Marie. . . . 
Head  of  Sault  Ste.  Marie .  . . 

Pointe  aux  Pins 

Port  Arthur 


Lake  Huron 

River  St.  Mary 

Sault  Ste.  Marie  Canal  . . 

River  St.  Mary 

Lake  Superior 


Port  Arthur  to  Lake  Shebandowan 

Lake  Shebandowan  to  North- West  Angle . 

North- West  Angle  to  Winnipeg 

Pointe  aux  Pins  to  Duluth 


Statute  Miles. 


Inter- 
mediate 


240 
201 

202 

6 

12 

39 

126 

74 

86 

8^ 

15| 

llj 

32| 

5 

3 

4 

10* 
4 
U 
3^ 

2i 

2 

7i 
59 

170 
262 

232 
18 
25 
33 

270 

47 

1 

266 

45 
312 

95 
390 


Total 
to  Straits 

of 
Bellel  sle. 


240 

441 

643 

649 

661 

700 

826 

900 

986 

994* 

1,009§ 

1,021 

1,0533 

l,065l 

l,070i 

1,071 

1,081* 

1,085* 

1,090' 

1,093 

],095g 

1,0971 

1,105 

1,164 

1,334 

1,360| 

1,592! 

1,610^ 

1,635  i 

1,668| 

1,938| 

1,985| 

1,986| 

1,993^ 

2,259^ 


Of  the  2,259|  miles  from  the  Straits  of  Belle  Isle  to  the  head  of  Lake  Superior,  71  miles  are  artificial 
navigation,  and  2,188j  open  navigation. 

Straits  of  Belle  Isle  to  Liverpool,  1,942  geographical  or  2,234  statute  miles. 
The  total  fall  from  Lake  Superi(^r  to  Tide- water  is  about  600  feet. 
The  steamboat  voyage  from  Collingwood  to  Port  Arthur  is  532  miles. 
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Table  of  distances  of  Stations  between  the  Cities  of  Ottawa  and  Kingston. 


Name  of  Station. 


Distances 

from 
Ottawa. 


Locks. 


i 
1    Ottawa. 


Hartwell's 

Hogsback 

Black  Rapids 

Long  Island 

Burritt's 

Nicholson 

Clowes 

Merrickville 

Maitland 

Edmunds 

Old  Slys     

Smith's  Falls 

First  Rapids  or  Poonamaie. 
Narrows 


Miles. 


0 


Total  rise  at  low  water. 


16  Isthmus .  . 

17  Chaffey's 

18  Davis 

19  Jones' Falls 

20  1  Brewer's  Upper  Mills. 

21  '       do       Lower  Mills. 

22  Kingston  Mills 

23  iKine^ston 


1            Total  fall  at  low  water. 
I  Total 


No. 


4; 

5 

9 

14 

40: 

43 

44*  I 
461  ; 
55  i 
59i 
601 
61J  ! 
64     i 


92 

944 
97| 

1084 

110 

1204 

126i 


834  ;     1 


Lift  at 

Low 
Water. 


Rise. 
Ft.  in. 

82    0 

22  0 

13  6 

10  0 

27  0 


10  0 

25  0 

4  9 

10  10 

15  6 

33  9 

7  9 

4  0 


292    3 


Fall. 

4  0 

12  6  i. 

9  0 

60  0 

19  0 

14  2 

46  8 


165    4 


47 


Dams. 


^1 

o6 


No.  Length.  Height, 


24 


Feet. 


[i. 


230 
320 
1,616 
100 
320 
300 
850 
240 
500 
481 
150 
270 
343 
250 
600 
260 
600 


300 
300 
200 
200 
6,042 


15,472 


Feet. 

13 

33^ 

14  I 
28  j 
60  j 
12 
68 
14 

9 
16 

6 


15 
60 
20 
12 
14 


m  ■ 


400 


•13 
•13 
•50 
•50^ 

05 
•33 

13 
•06 
•25 
•13 
•25 
•06 


125 
0  13 
0-06 
025 
175 
4  25 
0-25 


16  46 
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Table  showing  the  dates  of  the  closing  of  the  Canals  in  the  Autumn  of  1800  and 
of  the  opening  in  the  Spring  of  1891. 


Canals. 


Lachine  Canal 

Beauhamois  Canal . 

Cornwall  Canal 

St,  Anne's  Lock  and  Dam 

Carillon  Canal 

Grenville  Canal 

Culbnte  Lock  and  Dam 

Chute  k  Blondeau 

{Kingston  Mills.  . 
Ottawa 

St.  Ours  Lock 

Chambly  Canal 

WDliamsburg  Canal 

Welland  Canal- 
New  Canall 

Old  Canal 

Erie  Canal  (New  York) 

St.  Peter's  Canal  (Cape  Breton) , 

Trent  Canal  Works 

Murray  Canal 


Closing. 

29th  November,  1890. 
30th  do         1890. 

4th  December,  1890. 
25th  November,  1890. 
29th  do         1890. 

29th  do         1890 


26th  November,  1890. 
29th  do         1890. 

28th  do         1890 . 

24th  do         1890. 

4th  December,  1890. 

5th  December,  1890  . . 


30th  Noven:ber,  1890. 
24th  December,  1890  . 
24th  November,  1890. 
27th  do         1890. 


Opening. 


28th  April,  1891 
24th  do  1891 
5th  Dec,  1891 
25th  do  1891 
23rd  do  1891 
23rd      do    1891 


1st  May,  1891 
29th  April,  1891 
8th  May,  1891 
4th     do    1891 
21st  April,  1891 

20th  April,  1891 

5th  May,  1891 
22nd  April,  1891 
28th       do    1891 
16th      do    1891 
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Statement  of  Contracts* entered  into  during  the  Fiscal  Year  ended  30th  June,  1 891. 

1.  SUBSIDIZED  RAILWAYS. 


Name  of  Contract. 


Date 

of 

Signature. 


10426'St.  Catharines  and  Niagara 
Central  Railway  Co.    ... 

10480  Columbia  and  Kootenay  Rail- 
way and  Navigation  Co ... . 

10275  Irondale,  Bancroft  &  Ottawa 
Railway  Co 

10487  Stewiacke  Valley  and  Lans- 


10488 

10500 

10501 
10624 
10G38 
10650 


10680 
10739 

10768 
10769 
O.C. 

10743 


l.«t  Aug.,  1890.. 
8th  Oct.,  1890.. 
14th  May,  1890. 

30th  Aug.,  1890. 
30th    do 


down  Ry.  Co,  (Limited). 

do  do 

Quebec  and    Lake  St.    Johuj 

Railway  Co 2nd  Dec,  1890.. 

Great  Northern  Railway  Co. .  8th  Oct.,  1890. . 

Central  Railway  Co 1st  Dec,  1890  . 

Drumniond  County  Ry.  Co. .  2nd  Feb.,  1891.. 
Great  Eastern  Railway  Co. . .  Not  signed 


Waterloo  Junction  Ry.  Co. . .  1 17th  Feb.,  1891. 
St.  Lawrence  and  Adirondack! 

Railway  Co |29th  April,  1891 

Quebec  Central  Railway  Co. .  JNot  signed 

Great  Eastern  Railway  Co. . .  20th  June,  1891. 
North- Western  Coal  &  Navi-j 

gation  Co |25th  June,  1890. 

St.   Catharines  and   Niagara! 

Central  Railway  Co.    .....  16th  April,  1891. 


(ieneral  Description. 


From  St.  Catharines  20  miles  towards  Hamilton. 

From  outlet  of  Lake  Kootenay  to  junction  of  rivers 
Columbia  and  Kootenay,  &c. 

From  Victoria  branch,  Midiand  division  of  Grand 
Trunk  Railway  near  Kinmount,  township  Snow- 
don,  to  Bancroft. 

From  I.C.R.  through  Stewiacke  Valley  towards 
Lansdowne. 

From  Brookfield  to  Newport,  on  Windsor  Branch, 
LC.R. 

From  Lorette,  via  Charlesbourg  to  Quebec,  and  bridges 

do    St.  Andrews  to  Lachute  (supersedes  No.  9928). 

do    Grand  Lake  to  Norton  Station,  LC.R. 

do    Drummondville  to  Ste.  Rosalie. 

do    St.    Gregoire    eastwards    towards    Chaudiere 
Junction  Station,  I.C.R. 
From  Waterloo  to  Elmira. 

do   Valleyfield  to  Huntingdon, 
do    Tring  to  Lake  Megan  tic. 
Bridges  over  Nicolet  and  St.  Francis  rivers. 

From  Lethbridge  to  Crow's  Nest  Pass  (subsidy  in 

land). 
Masonry  to  replace  wooden  structures. 


2.  CAPE  BRETON  RAILWAY. 


10598 
10626 
10724 


McDonald  &  Moflfatt 

do  

McDonald,  Moffatt,  Treen  & 
Co 


20th  Oct.,  1890.. 
1st  Oct.,  1890.... 

10th  April,  1891 . 


Coal  shed  at  Point  Tupper. 
Crib  wharfage  at  Shunacadie. 

Coal  shed  at  Sydney  and  sheds,  &c,  along  line. 


3.  OXFORD   AND  NEW  GLASGOW  RAILWAY. 


10.503 
10547 


10597 


D.  P.  Kent 

WeKtei-n  Union  Telegraj)!!  Co, 

Jas.  Brown 


10th  Aug.,  1889. 
12th  Jan.,  1891.. 

aistOct.,  1890... 


Boring  and  lining  wells. 

Extend  No.  9810  to  P.  &  N.  G.  Ry.  and  Pugwash 

branch. 
Freight  hotise  at  River  John. 


ST.   PETER'S  CANAL. 


10734  A.  .McKinnon 

I 


27th  June,  1890. 


Wharf  at  soutli  entrance. 
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Appendix  No.  15, -^Statement  of  Contracts  entered  into  durinj;  the  Fiscal  Year  ended 

30th  .June,  1891— Con<irm«d. 

4.  PRINCP:  EDWARD   ISLAND   RAILWAY. 


o  *^ 


10628 


Name  of  Coutract. 


I 
10656 

i 
10651 
10()52 
10653 
10()54 
10655 
10700 

10763 


Barrow  Hematite  Steel  Co., 
Limited 

Patent  Bolt  and  Nut  Co., 
Lin)ited 

P.  N.  Pate 

P.  Whalen 

R.  Ellis,  jun 

.7.  T.  Windsor 

J.  R.  Larkinss 

Barrow  Hematite  Steel  Co., 
Limited 

Acadia  Coal  Co 


Date 

of 

Signature, 


-Nov,  181)0. . . . 
29th  Nov.,  18<)0. 


3rd  Dec. 

20th 
3rd 
20th 
20th 


,  1800. 

do 

do 

do 

do 


12th  Feb.,  1891. 
2nd  May,  1891.. 


(Jeneral  Description. 


Steel  lails  and  fisli  plat'eH. 

Iron  bolts  and  nuts. 

Hemlock  timber  and  .spruce  scantling. 

Fence  posts. 

do 
Sleepers. 
Switch  .sleepers  and  hendock  timber. 

Steel  rails. 
Coal  for  engines. 


5.  INTERCOLONIAL  RAILWAY. 


10513 

Barrow  Hematite  Steel  Co., 

Limited    

29th  Aug.,  1890. 

Steel  rails  for  Windsor  branch. 

X 10515 

A.  J.  (xrant  &  Co 

1st            do 

Passenger  coach  oil. 

10516 

J.  D.  Shatford 

24th  July,  1890.. 

Spindle  oil. 

10517 

Imperial  Oil  Co 

24th        do 

Petroleum  and  oil. 

10518 

A.  Holden  &  Co      

24th        do 

Cylinder  oil. 

10519 

J.  R.  Hutchins 

24th        do 

Engine  oil. 

10520 

Maritime  Oil  Refining  Co 

24;h        do 

Passenger  coach  oil. 

,10539 

Acadia  Coal  Co.,  Limited — 

16th  June,  1890.. 

Coal. 

10542 

J.  F.  Teed 

nth  Sept,  1890.. 

Baggage  room  and  coal  shed  at  Campbellton. 

10543 

D.  McDonald 

15  th        do 

Overhead  bridge  north  of  Rogersville  station. 

10544 

W.  H.  Law 

18th  Aug.,  1890.. 

Floor  beams  for  girder  deck  bridges  and  steel  plate 
girder  bridge. 

10546 

Canadian  Pacific  Ry.  Co 

1st  July,  1890... 

Traffic  between  St.  John  and  Halifa.x. 

10627 

Chas.  Cammell  &  Co.,  Ltd. . . 

29th  Oct,  1890.. 

Steel  rails. 

10699 

Barrow  Hematite  Steel  Co., 

Limited 

2nd  Feb.,  1891... 

do 

10701 

do                       do 

23rd        do 

do 

10725 

W.  E.  Logan 

23rd        do 

Farm  crossing  gates. 

10726 

J.  Harris  &  Co 

6th  Dec,  1890. . . 

6  Russell  snow  ploughs  (superseded  by  three  con- 
tracts, Nos.  10984,  10985  and  10986). 

10730 

Estate  J.  Crossen 

15th  Nov.,  1880.. 

3  parlor  cars. 

10941 

W.  H.  Law 

1st  June,  1891. . . 

Bridges  on  Missequash  and  Sutherland's  rivers. 
Supply  coal. 

10942  Cumberland  Ry.  and  Coal  Co. 

26th        do 

10784  Soley  Station  Indicator  Co. .  . 

5th          do 

Fix  up  passenger  cars  with  their  indicators. 

10943  Intercolonial  Coal  Mining  Co. 

26th        do 

Su  pply  coal. 

10944  International  Coal  Co..    ..      . 

26th        do 

do 

10945  J.  P.  Burchell 

26th        do 

do                                                               * 

10946, Acadia  Coal  Co.,  Limited.. . . 

26th        do 

do 

10947  Canada  Coal  Co 

26th        do 

do 

6.  LACHINE  CANAL. 


10939  Heney  &  Borthwick, 25th  July,  1891 . .  Improve  drainage  system  along  canal,  &c 


7.  RIDEAU  CANAL. 


10636 
10674 
10715 


John  O'Leary 12th  Dec,  1890. . 

John  O'Toole. 26th  Jan.,  1881 . . 

Canadian  Bridge  and  Iron  Co.  23rd  March,  1891 


Clean  out  basin  at  Ottawa. 

Complete  e.\tension  of  Tay  canal. 

Iron  swing  bridge  over  Tay  canal  at  Perth. 
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8.  SAULT  STE.  MARIE  CANAL. 


Name  of  Contract. 


10790' Hugh  Ryan  &  Co 

10791*  J.  Ryan&  M.  J.  Haney. 


Date 

of 

Signature 


19th  June,  1891. 
l.Sth        do 


General  Description. 


Changes  in  lift-lock. 

Power  of  attorney  to  Hugh  Ryan  to  sign  any  docu- 
ment for  Hugh  Ryan  &  Co. 


9.  TRENT  VALLEY  CANAL. 


10278 


Chas.  Wynn. 


8th  April,  1890. 


Reference  of  claims  to  J,  Page. 


10.  WELLAND  CANAL. 


Letter'  j 

123o0llGrand  Trunk  Railway  Co.. . .  !5th  March,  1890. 


Letter 
133599 


do 


do 


ll2th  Marcli,  1981 


Acct.  .$157.70  for  repairs  to  drawbridges  crossed  by 
new  Welland  canal  at  two  places  on  Welland 
Railway.  They  were  built  and  are  to  be  main- 
tained by  Government. 

Acct.  $99.50  for  removing  track  in  1890  on  swing 
bridge  at  Hoover's  Pond,  and  between  St.  Catha- 
rines and  Port  Dalhousie. 


11.  WILLIAMSBURG  CANALS. 


Con. 

10660 
10664 
10666 

We<idell  Dredging  Co..    

Pou}x)re,  Fra-ser  &  O'Brien.. . 
do                      do           . . 

12th  Jan.,  1891.. 
26th        do 
26th        do 

Enlarge  Sec.  2,  Rapide  Plat  Division,  &c. 
do         1            do               do 
do         3            do               do 
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1st.  Water  Power  and  other  Public  Property,  leased  by  the  Department 


Date 

of 

Signature. 


Term 

of 
Lease. 


Lessees. 


Property  Leased. 


Area 

of 

Property 

Leased. 


Sept.     1,  '90  Pleasure  of  the 
Government. 
March  30, '90  do 

Oct.     23,  '90  do 

April    3,  '91  do 

June   17,  '91  do 

Oct.       8,  '90  Pleasure  of  the 
!    Government 
•June     5,  '91  i  do 


April  27,  '91  Pleasure  of  the 
Government 


City  of  Montreal, 
do 


Dominion  Lime  Co. 

(Limited). 
Canada  Meat   Pack 

ing  Co. 
Benj.  Ethier 


May      4,  '91 


March  31  '91 


Not     signed 
1891 


Letters  82331 

Sept.,  1890 

April  21,  '91 

June   22,  '91 

Sept,    18,  '91 

Dec.    18,  '90 

March  28,  '91 
Not  signed . 

Not  signed . 


Chig^iecto  Marine 
Transix)rt  Ry.  Co. 

Soley  Station  Ind 
cator  Co. 


0'Neil&  Campbell.. 


La  chine  Canal. 

Lay  2  pipes  under  canal  at  Montmorency 

street,  Montreal. 
Has  laid  a  supply  pipe  for  hydrants  south 

of  canal  to  Mill  street,  Montreal. 


Pt.  lot  323,  St.  Ann's  Ward,  Montreal, 

at  Wellington  Basin. 
4"  pipe  from  Basin  No.  2,  Montreal  N.  of 

canal  to  their  factory,  Wellington  St. 
Lot  at  Ste.  Cunegonde,  Montreal,  N.W.  1,950  feet. 

of  canal. 


Intercolonial  Bail  way. 
Lay  tracks  across  Ry.  at  Fort  Lawrence. 
Fit  up  passenger  cars  with  Co.  's  indicator. 

Annapolis  and  Dighy  Railway. 
Hire  of  1  engine  and  15  platform  cars.. . . 


do 


Pleasure  of  the 
Government. 

10  years . 


Pleasure  of  the 
Governmtnt. 
do 

do 

do 


Pleasure  of  the 
( rovernment. 


Wm.  Miller. 


Clark  Hamilton. 


do 
do 


J.  McNic'ol 

W.  D.  Morris 

J.  &  T.  Ballautyne . . 
Estate  T.  McKay.  . . 

Grand  Trunk  Ry.Co. 
L.  McGlashan  ... 


Hire  of  6  platform  cars 

Rideau  Canal. 
Pt.  sub-lot  5  of  lot  35,  con.  B,  Nepean. . . 

Pt.  lot  38,  in  4th  con.  Kingston 


2  acres . 
7  acres. 


May  drain  water  only  from  his  house  on 

Bank  St.  road,  above  swing  bridges. 
Pt.  of  Reserve  on  lot  K,  con.  C,  Nepean. 


do 
do 


do       F,  do 

do       K,  do 

Wclland  Canal. 


.  jSt.  Catharines  &  Nia- 
gara Central  Ry.  Co 


IPleasin-e  of  the 
I    CJovernment. 


Midland  Railway  of 
Canada. 


Lay  pipe  on  lot  S.^  21,  5th  con.,  Humber- 
stone. 

Lots  20,  21,  22  and  pt.  12,  George  street, 

Petersburg. 
Lot  15,  tp.  Thorold,  above  Lock  24 


Trent  Valley  Canal. 

Wharf  lot  east  of  Lake  Katchawanooka, 
Lakefield. 


1 ■ 20  acres 

2  roods,  19  per. 


69' X  5' 

130'  8"  X  314'. 
8  ■  63  acres. . . 


594  feet. 
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No.  16. 

MENT  SHOWING 

of  Railways  and  Canals,  during  the  Fiscal  Year  ended  .30th  June,  ISOl, 


Amount 

of 
Water 
Power 

Leased. 

Date 

from  which 

Lease 

is 

reckoned. 

Annual 
Rental. 

Ttsrms  of  Payment. 

For  what 
Purix)se  used. 

Amount 

of  eac;h 

instalment 

When 

due  each 

year. 

When 
first  instal- 
ment 
was  due. 

Remarks. 

Watering,  &c .    . 

July    1,  '1)0 

Oct.     1,  '00 
Sept.   1,  '89 
May    1,  '91 

Oct.     8,  '90 
July    1,  '91 

$     cts. 
1  00 

Free 

$     cts. 
1  00 

Julyl..    . 

July      1,  '90 

In  advance. 

Fire  protection. . 

Lime  shed   

Meat   packing 

factory. 
Storage  of  wood 

and  coal. 

24"   taper- 
ing to  12" 
pipe. 

4"  pipe.... 


1^  1  MM  1  M 

Verbally  [per- 
mitted. 

In  advance. 

do 

In  advance. 

100  00 
40  00 
40  00 

1  00 

100  00 
40  00 
40  00 

1  00 

Oct.  1  . . . . 
Sept.  1.... 
May  1..    . 

Oct.  8  . . .  . 

Oct.       1,  '90 

On    delivery 
of  lease. 
do 

Oct.       8,  '90 



Engine     $10 
per  day, 
each  car  50 
c.  per  day. 

Each  50c.  per 
day. 

2  00 

105  00 

Free  . 

For  tracklaying, 
&c. 

do 

Jan.     1,  '90 
July    1,  '90 

2  00 
52  50 

Jan.  1 . . . . 

Jan.     1, 
.July  1. 

On   delivery 
of  lease. 

July      1,  '90 


In    advance- 

Grist  and  flour 
mill. 

Drainasre 

All  surplus 
water, 
frompond 
only. 

Supersedes 
lease  No.  4549. 
In  advance. 

Or  nam  ental 
grounds. 

Barrel  stave  fac- 
tory. 

Ornamental 



Aug.    1,  '90 
Jan.    1,  '91 
Sept.   1,  '91 

Dec.    1,  '90 

March  1, '91 
May    1,  '91 

July    1,  '90 

2  00 

20  00 

1  00 

1  00 

24  00 

200  00 

1  00 

2  00 

20  00 

1  00 

1  00 

24  00 
200  00 

1  00 

Aug.  1. . . . 

Jan.  1 

Sept.  1  . . 

Dec.  1... 

March  1 .  . 
Mayl.... 

July  1 . . . . 

On   delivery 
of  lease, 
do 

do        .. 

On   delivery 
of  lease. 

do        .. 

do 

On    delivery 
of  lease. 

Supersedes  lease 
No.  5688. 

grounds. 

Water  for  engines 
not    over    500 
gals,  per  day. 

Plated  goods  fac- 
tory. 

5  '  pipes  . . 

- 
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3rd.  Agreements  respecting  Subsidies  in  Aid  of  Construction  of 


?  Name  of  Railway 

-J  Com  pan}'. 


Lines  of  Kailway  to  be 
Constrncted. 


Amount  of  Subsidy, 


Acts  of 
Canada 
granting 
Subsidy. 


IVIay    14.  .  Irondale,  Bancroft  &  From  Victoria  Branch,  Midland  Div. 

Ottawa  Ky.  Co.  Grand  Trunk  Ry.,  near  Kinmount 

Tp.,  Snowdon,  to  Bancroft.  i 

Dec-      1..  Central  Ry.  Co iFrom  Grand  Lake  to  Norton  Sta- f 

I  ■  I     tion,  1.  C.  R ( 

1891.      !  I  j 

Feb.      2.  .  Drurrmiond    County  Fi-om  Drummondville  to  Ste.  Rosalie.' 

Ry.  Co. 
Not  signed  Great  Eastern  Ry.  Co  From  St.  Gregoire  eastwards  towards 

Cliaudiere  Junction  Station,  I.C.R. 
181)1.  I 

Feb.    17.  .  Waterloo      »! unction  Fx'om  Waterloo  to  Elmira 

Ry.  Co. 
Ajn-il  29. .  'St.  Lawrence  &  Ad-  From  Valleyfield  to  Huntingdon  .... 
irondack  Ry.  Co.. 

Not  signed  Quebec  Central   Ry.  From  Tring  to  Lake  Megantic 

'     Co. 
1891. 


32  V.  c.  3 


52  V.  c.  3 

53  V.  c.  2 


53  V.  c.  2 

52  V.  c.  3 

53  V.  c.  2 


.!une   20..  Gieat    Eastern    Ry.  Bridges  near  Nicolet  and  St.  Francis 
i     Co.  Rivers. 

18!)0. 

June   25.  .North  Western  Coal  From  Lethbridge  to  Crow's  Nest  Passj 
I     &  Navig.  Co. 


53  V.  c.  4 


Per 
Mile. 


Not  more 
in  all 
than 


3,200 


$21,191  54 

per  yr.  fori 

20  years.  I 

i 

15  p.  ct.  on 

value  of   , 

structure.  | 

3,840  acres  ^ 
I^er  mile.  , 


145,000 


128,000 
14,400 


76,800 
()4,000 

35,200 
57,600 

,288,000 

37,500 


Ottawa,  30tb  Oct.,  1891 
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5() 


Dec.  31,  1891 


Nov.  1,  1891 


July   1,  1893 . .  i^Except  in  town  of  Valleyfield  1,273, 


Subject  to  approval  of  Min.  of  Railways        ( 
as  to  grade,  gauge,  mileage,  location.  ( 


July   1,  1893..  I 


July   1,  1892.. 
July   1,  1894.  .j 


1,140,  818  ft,  radius  curves. 


Aug.  1,  1892.  .50  miles  from  Lethbridge. 
Dec.   1,  1894..  Balance. 
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Grants  under  Subsidy  Acts- 


Car 


Year,  I  Act. 


Company  or  Work  Subsidized, 


1886. 
1884. 
1883. 
1887. 
1887. 
1887. 
1889. 
1887. 
1886. 

1887. 
1887. 

M: 

1884. 
1885. 
1887. 
1884. 
1886. 
1887 
1886. 
1888. 


1884. 
1885. 
1888. 


,|49  Vic,  c.  10... 

,|47Vic,,  c.  8.... 

J 49  Vic,  c  25.. . 
50  51  Vic,  c  24 
50-51  Vic,  c  24 
50-51  Vic,  c  24 
|52  Vic,  c  3.... 
50-51  Vic,  c  24 
,49  Vic,  c  10... 

150-51  Vic,  c  24 

50-51  Vic,  c  24 
150-51  Vic,  c  24 

49  Vic,  c  10,    . 

47  Vic,  c  8,  . . 
i 48-49  Vic,  c  49 

50-51  Vic,  c  24 
!47  Vic,  c  8. .  . . 

49  Vic,  c  10... 

50  51  Vic,  c  24 
49  Vic,  c  10, . 
46  Vic,  c  25. . . 


47  Vic,  c  8,  ... 
48-49  Vic,  c  59. 
46  Vic,  c  25. .  .. 


Albert  Southern  Ry.  Co.,  Salisbury  to  Hopewell 

For  a  railway,  Annapolis  to  Digby , . 

Bale  des  Chaleurs  Ry,  Co.,  towards  Paspebiac 

Beauharnois  Junction  Ry.  Co 

Belleville  and  North  Hastings 

Brantford.  Waterloo  and  Lake  Erie  

Brockville,  Westport,  &c..  Railway 

Buctouche  and  Moncton 

Caraquet  Ry.  Co. ,  for  10  miles,  Lower  Caraquet  to  Shippegan 

Canada  Atlantic 

Carillon  and  Grenville 

Cumberland  Ry,  and  Coal  Co 

Cap  Rouge  and  St.  Lawrence,  Lorette  to  Quebec 

Central  Ry.  Co.,  of  N.B.,  Grand  Lake  to  I.C.R 

Central  Ontario  Ry.  Co.,  Coe  Hill  to  Bancroft 

Dominion  Lime  Co 

For  a  branch  of  the  I.  C.  Ry.,  Derby  to  Indian  Town '. 

Fredericton  and  St,  John  /  Fredericton  to  Village  of  Prince  William, 

Valley  Ry    . . I  Prince  William  to  Woodstock 

Gananoque,  Perth  and  James'  Bay  Ry.  Co 

f  For  first  50  mile  section  from  Hv;ll  station. 

I 
Gatineau  Valley  Ry.  Co,  j 

I  Fr(  im  Kazabazua  to  Le  Desert 

[  Hull  to  Le  Desert 

(ireat  American  and  European  Short  Line  Ry,  Co,,  for  80  mile.s 
Louisburg  or  Sydney 


from  Canso  or 


1887. 
1884. 


50-51  Vic,  c  24. 
47  Vic,  c.  8,    . . . 


1885..  48-49  Vic,  c  59. 


1887. 
1886. 

1889. 
1890 
1887. 
1887. 
1884. 
1886. 


50-51  Vic,  c  24, 
49  Vic,  c  10,... 


52  Vic,  c  3.... 

53  Vic,  c  2.... 
50-51  Vic,  c  24. 
50-51  Vic,  c  24. 
^47  Vic,  c  8.  . . . 
!49  Vic,  c  10,.. 


Guelph  Junction  Ry. 


r  From  Grand  Piles  to  Lake  Edwai-d 


I  For  a  railway 


"  ■      ■  1  From  Grand  Piles  to  Lake  Edward 

M  i 

J I  i 

. .  Jacques  Cartier  Union  Railway — To  complete  line   ...    

. .  For  a  railway,  Ingersol  via  London  to  Chatham 


1885..  48-49  Vic,  c  59.  1 


1886. 

1887. 

1887. 
1887. 
1888. 
1883; 


1884. 
1886. 

174 


149  Vice  19,... 

50-51  Vic,  c  24 

I 

50-51  Vic,  c  24. 

'50-51  Vic,  c  24. 

47  Vic,  0  8 

46  Vic,  c  25,... 


j- ;  Kingston  and  Smith's  Falls  and  Ottawa  Railway 

.  I  Harvey  Branch 

. .  Hereford  Ry . 

.  Irondale,  Bancroft  and  Ottawa  Ry.,  Victoria  Branch  Midland  Ry.  to  Bancroft, 
. .  jLake  P>ie,  Essex  and  Detroit  Riv.  Ry.Co.,  for  37  miles,  Windsor  to  Leamington 
I 

f  For  8  miles  of  railway  from  Long  Sault  to  foot  of 
]  Lake  Temiscamingue, 

1  j  Lake  Temiscamingue  Ry.  j 
jl     Co •.  j 

I  i  For  wharves  and  landing  stages : , . . 

'  !  .      .  .  '-   . 

. .  jMassawip])]  Ry,  Co.,  for  10  miles  of  their  railway,  Magog  to  Ayer's  Flat 

.  .  Minudie  Branch  Ry 

Mount  Forest  and  Walkerton 

Line,  Montreal  to  St.  John  and  Halifa.x 

f  For  first  50-mile  section  out  of  St,  Jerome,  P.Q 


47  Vic 
149  Vic, 


c,  8,. 
c  10. 


Montreal  and  Western. 


From  end  of  line  subsidized  towards  Le  Desert. 
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CjiiicpIUmI,  AiiM'iKlt'd  «»!•  I.upscd. 


Amount. 

Autliority  for  ClKingf,  und  I'liiticiilais, 

31,771 

Laijsed 

Ke- voted— 52  Vic,  c.  3. 

64,000 

do      

244,500 

do      

Re- voted— 52  Vic,  c  3. 

37,100 

do      

Unearned  liy  1st  August,  1891. 

512 

do      

do                       do 

4,790 

do      

do                       do 

64,000 

Re- voted  by  54-55  Vic,  c  8. 

35,380 

Lapsed 

Unearned  by  1st  August,  1891. 

32,000 

Cancelled  .. 

By  50-51  Vic,  c  24,  1887.  -i*32,000  was  voted  for  7  niilps,  in  pl;u«-  of  10  miles, 
and  in  lieu  of  grant  made  under  49  Vic,  c  10,  to  same  work 

32,044 

Lapsed 

do      

Unearned  by  1st  August,  1891. 

38,400 

do                        do                      *" 

4,050 

do      ... 

do                        do 

38,400 

do      

Re- voted— 52  Vic,  c  3.                                                                                       .• 

128,000 

do      

Re- voted— 52  Vic,  c  3. 

64,000 

do      .    ... 

7,040 

do      

Unearned  by  1st  August,  ISOl. 

140.000 

do      

Constructed  by  Government. 

70,400 

Cancelled. . . 

By  53  Vic,  c  2. 

70,400 

do 

By  53  Vic,  c  2. 

54,400 

Lapsed .    ... 

160,000 

Cancelled.  ) 

] 

By  48  49  V^ic,  c  59,  1885.— The  sum  of  §320,000  was  granted  for  (52  miles  from 
H\dl  towards  Le  Desert,  in  lieu  of  the  subsidies  granted  by  4(>  Vic,  c  25, 
and  47  Vic,  c  8. 

16,000 

do     ..  i 

320,000 

Lapsed .  .  .  j 

Ke-voted-  52  Vic,  c  3. 

Amended  . . . 

By  47  Vic,  c  8,  sec.  2.— The  words  "To  the  (ireat  American  and  Short  Line 
Railway  "  were  .struck  out  ;  the  word  "the  "  substit\xted  for  "tlieir,"  and 
words  and  figures  "  for  80  miles  of  "'  omitted.  See  also— O.xford  to  Louis- 
burg  or  Sydney,  below. 

5,250 

Lapsed 

LTnearned  bv  1st  August,  1891. 

217,600 

Cancelled. .  . 

Bv  48-49  Vic,  c  59,  1885.— Tlie  same  amount  of  subsidy,  S217,600,  for  a  speci- 
fied distance  of  50  niiles  in  lieu  of  that  granted  by  47  Vic,  c  8  for  an 
imnamed  distance. 

217,600 

do 

By  50-51  Vic,  c  24,  1887.  -Subsidy  of  $217,600  was  granted  to  the  St.  Law- 
rence, Lower  Lauren tian  and  Saguenay  Ry.  Co.,  in  lieu  of  subsidy  granted 

20,000 
256,000 

Lapsed .... 
Cancelled. . . 

by  48-49  Vic,  c  59. 

By  53  Vic,  c  2.— Same  amount  granted  for  a  line  from  Woodstock  via  London 

to  Chatham. 

179,200 

do 

And  re- voted  by  54-55  Vic,  c  8. 

4,046.43 

Lapsed 

Unearned  by  1st  August,  1891. 

1,600 

do      

do                       do 

145,000 

do      .    ... 

Re-voted— 52Vic,  c  3. 

118,400 

Cancelled... 

By  50-51  Vic,  c  24,  1887.— $118,400  was  voted  for  27  miles  in  place  of  37  mdes, 
and  in  lieu  of  grant  made  under  49  Vic,  c  10. 

6,400 

do        ,. 

By  50-51  Vic,  c  24,  1887.— The  grant  of  .>$25,600  for  8  miles  of  railway,  atS3,200 

6,000 
32,000 

17,600 

76,800 


160,000 


160,000 
361,270 


do 

do 

Lai)sed . . . 

do     .  . . 

Amended . 

Cancelled. 


do 
do 


I  '  per  mile,  was  altered  to  .$19,'200  for  6  miles,  and  a  further  sum  of  .S12,4(M) 
was  granted  (in  lieu  of  the  $6,400  deducted  from  the  S25,600,  and  in  lieu  of 

!  the  $6,000  granted  by  49  Vic,  c  10)  to  complete  the  three  short  section.s  of 
railway,  about  2  miles  in  length,  required  to  overcome  the  four  rajiids, 
known  as  La  Mi -charge.  La  Cave,  Les  Erables  and  La  Montague,  and  for 
the  construction  of  wharves  and  landing  stages  thereon. 

51  Vic,  c  3,  grants  subsidy  of  $32,000  for  the  work,  distance  unnamed,  in  lieu 
of  $32,000  for  10  miles,"^  under  50-51  Vic,  c  24. 

Unearned  by  1st  August,  1891. 

'  do  do 

I  By  48-49  Vic,  c  55.  ,    . 

I  By  40  Vic,  c  10,  1886.  -  A  subsidy  of  $361,270  was  granted  for  70  mdes  of  their 

i         railway,  in  lieu  of  the  subsidies  granted  under  46  Vic,  c  25,  and  47  Vic, 

I        c  8.     ' 

JBy  53  Vic,  c.;2.  —Subsidy  of  $361,270  was  granted  for  70  miles  of  their  railway, 
I    "    to  be  paid  by  instaluient  as  certain  specified  sections  are  completed. 
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Grants  under  Subsidy  Acts — Cancelled, 


Act. 


Company  or  Work  Subsidized. 


1886. 
1884. 

188.5. 

188(>. 
1889. 
1882. 
1883. 
1883. 


1885. 
1884. 
1887. 
1885. 
1882. 
1883. 
1884. 


188(5. 


188().. 
188().. 


1884. 


1888. 
1887. 
1887. 

1886. 
1884. 
188(j. 

1886. 
1887. 


40  Vic,  c'  10 I  Montreal  and  Ma.skinonge  Railway 

47  Vic,  c  8. . .    .  "1  i  f  For  a  line  of  railway  from  Tamworth  towards  Bogart 

,   Napanee,  Tamworth  and  1  or  Bridgewater. 

48-49  Vic,  c  59.  f       Quebec  Ry.  Co [For   16   miles  of   railway  from   Taunvorth   towards 

j  i  Bogart  or  Bridgewater. 

49  Vic,  c  10 For  a  railway  from  Newcastle  to  opposite  Chatham 

48-49  Vic,  c  59.  . .  jNew  Brunswick  and  Prince  Edward 

45  Vic,  c.  14. . .    I  I  Northern  Pacific  Junction  Ry.,  (iravenhurst  to  Callender 

4b  Vic,  c  25. . .    j  I  -^  ' 

46  Vic,  c  25 jNorthern  and  Western  Railway  Co.,I.C.R.,  near  Miramichi  to  Morans  (32  miles), 

near  Demphy  Village "    ■ ' 


48-49  Vic,  c  59.., 
47  Vic,  c  8.  ..  1 
50-51  Vic,  c  22../ 
48-49  Vic,  c  59.. 

45  Vic,  c  14....  1 

46  Vic,  c  25  .  . 

47  Vic,  c  8.... 


Northern  and  Western 

Ontario  Pacific  Ry.,  Cornwall  to  Perth 

Ottawa,  Waddington  and  New  York  Ry.  Co.,  Ottawa  to  Waddington. 

Oxford  and  New  Glasgow 

Oxford,  Sydney  and  Louisburg      


49  Vic.  c  14. 


49  Vic. 
49  Vic 


10. 

10. 


I  JFor  a  railway,  Oxford  to  Louisburg  or  Sydney,  and  amendments  on  becoming  a  ■{ 
I  I         (Tovernment  work.  i 


.! Parry  Sound  Colonization  Ry.,  Parry  Sound  to  Sandridgt 


.  For  a  railway  from  point  on  C.P.R.  to  Eganville. 


47  Vic,  c  8. 


51  Vic,  c  3 

|50-51  Vic,  c  94. 
J50-.51  Vic,  c  24. 

'49  Vic,  c  10.... 

■47  Vic,  c  8 

!49Vic,  c  10.... 
'49  Vic,  c  10. .  . . 
'50-51  Vic,  c  24, 

I 


(  Beauce  .Junction  to  International  Boundary, 


Quebec  Central  Ry.  C( 


I  [  Beauce  Jinution  to  International  Boundaiy 

.  I  Richmond  Hill  Junction 

.  Saguenay  and  Lake  St.  John  Ry.   Co.,  for  30  miles,   Lake  St.  John  towards 

Chicoutimi,  or  Chicoutimi  towards  Lake  St.  John     

.  Stewiacke  Valley  Ry.  Co.,  from  point  on  I.C.R.  through  Stewiacke  Valley,  &c. 

.  For  a  railway,  St.  Andrew's  to  Lachute 

.  For  a  railwa}^  St.  Andrew's  to  Lachute 

.  For  a  railway,  St.  Ku.stache  to  St.  Placide 

.  Temiscouata  Ry.  Co.,  for  30  miles,  Edniundston  towards  St.  Francis  River 


1885..  148-49  Vic,  c  59.1 


1886 
1886. 
1886. 
1887. 

188(> 
1887. 


;49  Vic,  c  10....  j 

49  Vic,  c  10 

149  Vic,  c  10 

50-51  Vic,  c  24... 


49  Vic,  c  10. . . , 
50-51  Vic,  c  24, 


Thiuidcr  Bay  Cohjnization  Ry.  Co.,  Murillo  to  Crooked  Lakt 


Toronto,  ( Irey  and  Bruce 

For  a  railway  for  28  miles,  Per-th  Centre  to  near  Plaister  Rock. 
Tobique  Valley  Railway  do  do 


For  a  I'ailway,  Tr-uro  to  Newport. 
Woodstock  and  Centreville  Ry. .  . 


DKP.MrniENT  OF  Railways  and  Canals, 
1st  Octobew,  1891. 
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Anieiuled  or  L<i})se.cl — Co^tcluded. 


Amount. 


1)20 
70,400 

70,000 

19, 200 

4,y()0 

35,000 

192,400 

8,000 
362,400  \ 
19,200  J 
160,400 
224,000 
250.000 
$30,000  p.  ann. 
for  15  years, 
with  lease  or 
transfer        of 
Eastern     Ex- 
tension   from 
New  Glasgow 
to  Canso,  and 
$170,000    per 
an.  for  15  yrs. 
128,000 
70,400 


150,858 


179,200 


92,000 

1,.S44 

89,000 

89,000 

150,800 
04,000 


ITnearned 
Cancelled. 


do 

Laj^sed 
do 


do      . . . 

Cancelled. 

Lapsed . . . 
do  .  . 
do      ... 


do 


do      .    . 
Cancelled. 


do 


288,000 

do    ..  j 

10,000 

Lapsed .... 

90,000 

Cancelled  by 

transfer. 

80,000 

Cancelled. . . 

22,400 

do        .. 

22,400 

do 

.57,000 

Lapsed .      . . 

90,000 

Cancelled. . . 

1  r 

i-     do     ..-{' 

i  I 

J  I 

Lapsed 

Cancelled.  ( 
do     . .  - 

Lapsed .    . . . 
do      


Autiiority  for  Change,  and  Particulars. 


And  lapsed. 

By  48-49  Vic,  c.  5i). 

By  49  Vic,  c  10.— A  subsidy  of  $70,400  was  granted  for  18  miles,  in  lieu  of 
10  miles,  and  in  lieu  of  the  subsidy  granted  under  48-49  Vic,  c  59. 

Unearned  by  1st  August,  1891. 

$35,000  re-voted  by  52  Vic,  c.  3,  and  $000  re- voted  by  53  Vic,  c  2. 

By  47  Vic,  c  8. — A  subsidy  of  .$128,000  was  granted  for  a  line  from  Fredericton 

to  Miramichi,  in  lieu  of  subsidy  under  40  Vic,  c  25. 
Unearned  by  1st  August,  1891. 


Work  undertaken  by  Government  and  cost  provided  by  special  vote  of  Parlia- 
ment. 


Re- voted— 52  Vic,  c  3. 

By  51  Vic,  c  3.— A  subsidy  of  $70,400  was  granted  to  Ottawa  and  Parry 
Sound  Ry.  Co.,  for  22  miles  of  their  road,  in  lieu  of  subsidy  under  49  Vic, 
c  10, 

By  51  Vic,  c  3.— The  grant  of  $211,200,  under  47  Vic,  c  8,  was  reduced  to 
.$60,342  for  15  miles,  and  in  lieu  of  the  unexpended  balance  of  $150,858,  a 
new  grant  of  $288,000  was  authorized  to  complete  the  line  to  the  Atlantic 
and  N.W.  Ry.,  near  Moose  River,  a  distance  of  90  miles. 

Total  subsidy  to  the  company  is  $00, 342 +  $288, 000  =  $348, 342. 

By  53  Vic,  c  2. 

Unearned  lay  1st  August,  1891. 

51  Vic,  c  3. — Transferred  the  subsidy  to  the  Quebec  and  Lake  St,  John  Ry.  Co, 

By  53  Vic  c  2. 

49  Vic,  c  10. 

Re- voted— 52  Vic,  c  3. 

By  51  Vic,  c  3.— A  subsidy  of  $100,000  was  granted  for  20  miles  of  the  same 
road,  in  lieu  of  the  subsidy  of  $90,000  for  30  miles  granted  under  50-51 
Vic,  c.  24. 

By  51  Vic,  c  3.— A  subsidy  of  -$271,200  was  granted  to  the  Port  Arthur, 
Duluth  and  Western  Ry.  Co.,  for  84|  miles  of  railway  from  Port  Arthur_to 
Gun  Flint  Lake,  in  lieu  of  the  subsidies  granted  under  48-49  Vic,  c  59, 
and  49  Vic,  c  10. 

Unearned  by  1st  August,  1891. 

By  50-51  Vic.,c.24,a  subsidy  of  .$89,000  was  granted  to  the  Tobique  Valley  Ry.Co. 
for  14  miles  of  the  road,  in  lieu  of  28  miles,  and  in  lieu  of  the  subsidy  granted 
under  49  Vic,  c  10  and  50-51  Vic,  c  24,  again  cancelled  by  54-55  Vic,  c  8. 

Re- voted— 52  Vic,  c  3. 

Unearned  by  1st  August,  1891. 


9—12 
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APPENDIX  No.  18. 


LIST  OF  RAILWAY  SUBSIDIES  GRANTED  BY  PARLIAMENT. 


Note. — The  marginal  number  opposite  each  subsidy  has  reference  to  the  alphabetical  list  in  the 
Minister's  report  showing  the  action  taken  in  cases  where  a  contract  for  work  has  been  made  with  anj' 
company. 

By  the  Acts  of  Parliament  below  specified,  authority  has  been  placed  in  the  hands 
of  the  Governor  in  Council  to  grant,  upon  certain  conditions,  aid  towards  the  construction 
of  various  lines  of  railway  throughout  the  Dominion,  as  follows,  namely  :— 

By  the  Act  45  Vic,  cap.  14  (1882.)     (Assented  to  nth  May,  1882)  .— 

1.  For  a  railway  from  Gravenhurst  to  Callander,  both  in  the  Province  of 
Ontario,  a  subsidy  not  exceeding  $6,000  per  mile,  nor  exceeding  in 

the  whole $660,000 

2.  For  a  railway  from  St.  Raymond  to  Lake  St.  John,  both  in  the  Pro- 
vince of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceed- 
ing in  the  whole 384,000 

S.  For  a  railway  from  a  point  on  the  Intercolonial  Railway  at  Riviere  du 
Loup  or  Riviere  Quelle,  in  the  Province  of  Quebec,  or  between  them, 
to  Edmundston,  in  the  Province  of  New  Brunswick,  a  subsidy  not 

exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 240,00*0 

4.  For  a  railway  from  Oxford  to  New  Glasgow,  both  in  the  Province  of 
Nova  Scotia,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 

in  the  whole 224,000 

The  said  subsidies  to  be  granted  to  such  companies  as  shall  be  approved  by  the 
Governor  in  Council  as  having  established,  to  his  satisfaction,  their  ability  to  complete 
the  said  railways  respectively,  within  a  reasonable  time,  to  be  fixed  by  Order  in  Council, 
and  according  to  descriptions  and  specifications  to  be  approved  by  the  Governor  in 
Council  on  the  report  of  the  Minister  of  Railways  and  Canals,  and  specified  in  an  agree- 
ment to  be  made  by  the  company  with  the  Government,  and  which  the  Government  is 
empowered  to  make,  and  to  be  payable  out  of  the  Consolidated  Revenue  Fund  of  Canada, 
by  instalments  on  the  completion  of  each  ten  miles  of  railway,  proportionate  to  the  value 
of  the  portion  so  completed  in  comparison  with  the  whole  work  undertaken,  such  pro- 
portion to  be  established  by  the  report  of  the  said  Minister ;  provided  always,  that  the 
granting  of  such  bonuses  or  subsidies  shall  be  subject  to  such  conditions  for  securing 
such  running  powers  or  traffic  arrangements  and  other  rights  as  will  afford  all  reasonable 
facilities  and  equal  mileage  rates  to  all  railways  connecting  therewith,  as  the  Governor 
in  Council  may  determine. 

By  the  special  Act  45  Vic,  cap.  55  (1882.)   (Absented  tairthMay,  1882)  .— 

»>.  A  subsidy  authoi'ized  in  favour  of  "The  Chignecto  Marine  Transport 
Railway  Company,"  provided  that  they  construct  and  thereafter 
maintain  and  operate  a  ship  railway,  to  be  approved  by  the  Govern- 
ment, across  the  Isthmus  of  Chignecto,  from  the  Gulf  of  St.  Lawrence 

to  the  Bay  of  Fundy,  per  year,  for  twenty-five  years $150,000 

By  the  Act  46  Vic,  cap.  25  (1883.)     {Assented  to  2Uh  May,  1883)  :— 
O.  To  tlie  i^aie  des  Chaleurs  Railway  Company,  for  100  miles  of  their  rail- 
way, from  Metapediac,  on  the  Intercolonial  Railway,  to  Paspebiac, 
in  the  Province  of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile, 

nor  exceeding  in  the  whole $320,000 
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•y.  To  tlie  C;ii-iL(|U('t  Ivailwjiy  C'oiiipaiiy,  t'or  'M')  miles  ot"  tlicii-  luilwuv  t'i(»iii 
ii  j)()iiit  iieai-  liatliurst  to  Caijujuct,  in  tlic  Province;  of  New  Jii'uiis- 
wick,  a  suhsidy  not  exceeding-  $.S,200  pci-  inilc,  nor  exooe(lin<;:  in  the 
whole ?<  I  I  .■),200 

H.  To  the  Gatineau  Valley  l{ail\vay  Company,  t'oi-  the  tii-st  50-inile  section 
of  their  railway,  from  Hull  station,  in  the  Province  of  (Quebec,  a 
subsidy  not  exceeding  $.S,200  per  mile,  nor  exceeding  in  the  whole.  .      100,000 

O.  To  the  (xreat  i\merican  and  Euiopean  Short  Line  llailway  Company, 
for  80  miles  of  their  railway  fiom  Canso  to  Louisburg  oi-  Sychiey  in 
the  Province  of  Nova  Scotia,  a  subsidy  not  exceeding  1^3,200  pei- 
mile,  nor  exceeding  in  the  whole 'iOG^OOO 

10.  To  the  International  Railw^ay  Company,  for  49  miles  of  their  lailway 

from  Sherbrooke,  in  the  Province  of  Quebec,  to  the  International 
boundaiy  line,  a  subsidy  not  exceeding  ii^•■),200  per  mile,  nor  exceed- 
ing in  the  whole Ii30,800 

11.  To  the  Northern  and  Western  Railway  Company,  for  32  miles  of  their- 

railway,  from  the  Intercolonial  Railway,  near  the  Miramichi,  to 
Moran's,  near  Demphy  village,  in  the  Province  of  New  Brunswick, 
a  subsidy  not  exceeding  $3,200    per    mile,    nor    exceeding    in  the 

whole .  .  ' 102,400 

12  To  the  Montreal  and  Western  Railway  Company,  for  the  first  50-mile 
section  of  their  railway,  out  of  St.  Jerome,  in  the  Province  of 
Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in 
the  whole 160,000 

13.  To  the  Napanee,  Tamworth  and  Quebec  Railway  Company,  for  28  miles 

of  their  railway  from  Napanee  to  Tamworth,  in  the  Province  of 
Ontario,  a  subsidy  not  exceeding  .$3,200  per  mile,  nor  exceeding  in 
the  whole 89,600 

14.  To  the  Quebec  and  Lake  St.  John   Railway  Comj^any,  for  2.5  miles  of 

their  railway,  from  St.  Raymond  to  Lake  St.  John,  in  the  Province 
of  Quebec,  a  subsidy  not   exceeding   $3,200  per  mile,  nor  exceeding 

in  the  whole ^ 80,000 

In  addition  to  the  subsidy  granted   by  the   Act   forty-tifth   Victoria, 
chapter  fourteen. 
1«S.  For  a  railway  from  the  Intercolonial  Railway  at   Petitcodiac  to  Have- 
lock  Corner,  in  the  Province  of   New  Brunswick,  12  miles,  a  subsidy 

not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 38,400 

16.  For  a  railway  from  Gravenhurst  to  Callander,  110  miles,  a  subsidy  not 

exceeding  $6,000  per  mile,  nor  exceeding  in  the  whole .     660,000 

In  addition  to  the  subsidy  granted  by  the  Act  forty-tifth  Victoria, 
chapter  fourteen. 
"  The  nine  subsidies  first  mentioned  to  be  granted  to  the  companies  herein- 
before named  respectively  ;  and  the  two  subsidies  last  mentioned  to  be  granted  to 
such  companies  as  shall  be  approved  by  the  Governor  in  Council  as  having  estab- 
lished to  his  satisfaction  their  ability  to  complete  the  said  railways,  respectively  ; 
and  all  the  eleven  lines  above  mentioned,  and  also  the  lines  of  railway  in  respect 
of  which  it  is  provided  by  the  Act  of  forty-fifth  Victoria,  chapter  fourteen,  that  sub- 
sidies may  be  granted,  shall  be  commenced  within  two  years  from  the  first  day  of 
July  next,  and  completed  within  a  reasonable  time,  not  to  exceed  four  years  from 
and  after  the  passing  of  this  Act,  to  be  fixed  by  Order  in  Council,  and  according  to 
descriptions  and  specifications  to  be  approved  by  the  Governor  in  Council,  on  the 
report  of  the  Minister  of  Railways  and  Canals,  and  specified  in  an  agreement  to  be 
made  by  each  company  with  the  Government,  and  whif^h  the  Government  is 
empowered  to  make  ;  and  all  the  said  subsidies  ciuthorized  by  this  Act,  respectively, 
to  be  paid  out  of  the  Consolidated  Revenue  Fund  of  Canada  by  instalements,  on  the 
completion  of  each  section  of  not  less  than  ten  miles  of  railway,  proportionate  to  the 
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value  of  the  portion  so  completed  in  comparison  with  the  whole  work  undertaken,  to  be 
established  by  the  report  of  the  said  Minister  :  Provided  always,  that  the  granting  of 
such  subsidies  shall  be  subject  to  such  conditions  for  securing  such  running  powers  or 
traffic  arrangements  and  other  rights  as  will  afford  all  reasonable  facilities  and  equal 
mileage  rates  to  all  railways  connecting  with  those  so  subsidized  as  the  Governor  in 
Council  may  determine." 

By  the  special  Act  46  Vic,  cap.  26  (1883.)    (Assented  to  2oth  May, 

188S)  :— 
17.  An  advance  authorized  in  favour  of  the  "St.  John  Bridge  and  Rail- 
way Extension  Company,"  to  enable  them  to  build  a  railway  bridge 
across  the  River  St.  John,  N.B.,  with  railway  connection  with  the 
Intercolonial,  such  advance  to  be  secured  by  a  mortgage  on  their 
entire  property,  not  to  exceed  80  per  cent  of  the  expenditure  on  the 
work,  nor  a  total  sum  of $  500,000 

By  the  Act  47  Vic,  cap.  8  (1884.)  (Assented  to  19th  April,  1884)  ••— 
IS.  To  the  Government  of  the  Province  of  Quebec,  in  consideration  of  their 
having  constructed  the  railway  from  Quebec  to  Ottawa,  forming  a 
connecting  line  between  the  Atlantic  and  Pacific  coasts  via  the  Inter- 
colonial and  Canadian  Pacific  Railways,  and  being  as  such  a  work  of 
national  and  not  merely  provincial  utility,  a  subsidy  not  exceeding 
$6,000  per  mile  for  the  portion  between  Quebec  and  Montreal,  159 
miles,  nor  exceeding  in  the  whole 954,000 

19.  And  for  the  portion  between  Montreal  and  Ottawa,  120  miles,  $12,000 

per  mile,  nor  exceeding  in  the  w^hole 1,440,000 

20.  For  the  construction  of  a  line  of  railway  connecting  Montreal  with  the 

harbours  of  St.  John  and  Halifax  by  the  shortest  and  best  practicable 
route,  after  the  report  of  competent  engineers,  a  subsidy  not  exceed- 
ing $170,000  per  annum,  for  fifteen  years,  or  a  guarantee  of  a  like 
sum  for  a  like  period  as  interest  on  bonds  of  the  company  under- 
taking the  work. 

21.  For  the'  construction  of  a  line  of  railway  from   Oxford  station,  on  the 

Intercolonial  Railway,  to  Sydney  or  Louisburg,  a  subsidy  not 
exceeding  $30,000  per  annum  for  fifteen  years,  or  a  guarantee  of  a 
like  sum  for  a  like  period  as  interest  on  the  bonds  of  the  company 
undertaking  the  work,  in  addition  to  the  subsidies  previously  granted, 
and  also  a  lease  or  transfer  to  such  company  of  the  Eastern 
Extension  Railway,  from  New  Glasgow  to  Canso,  with  its  present 
equipment. 

22.  To  the  Quebec  Central  Railway  Company,  for  a  line  of  railway  from 

Beauce  Junction  to  the  International  boundary  line,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 211,200 

23.  For  the  extension  of  the  Canadian  Pacific  Railway,  from  its  terminus 

at  St.  Martin's  Junction,  near  Montreal,  or  some  other  point  on  the 
Canadian  Pacific  Railway,  to  the  harbour  of  Quebec,  in  such 
manner  as  may  be  approved  by  the  Governor  in  Council,  a  subsidy 
not  exceeding  $6,000  per  mile,  nor  exceeding  in  the  whole 960,000 

24.  To  the  Irondale,  Bancroft  and  Ottawa  Railway  Company,  for  a  line  of 

railway  from  the  Victoria  branch  of  the  Midland  Railway  to  the 
village  of  Bancroft,  in  the  Township  of  Dungannon,  County  of 
Hastings,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in 

the  whole 160,000 

25.  To  the  Pontiac  Pacific  Junction  Railway,  for  a  line  of  railway  from  Hull 
or  Aylmer  to  Pembroke,  provided  the  Ottawa  River  is  crossed  at 
some  point  not  east  of  Lapasse,  a  subsidy  not  exceeding  $3,200  per   • 

mile,  nor  exceeding  in  the  whole 272,000 
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20.  To  the  Gatineau  Railway  Company,  for  a  line  of  railway  fioiu  Ka/ua- 
bazua  to  Le  Desert,  a  subsidy  not  exceedin<^'  $3,200  per  mile,  noi- 
exceeding  in  the  whole $160,000 

2T.  To  the  Napanee,  Taniworth  and  Que})ec  Railway  Company,  for  a  line  of 
railway  fi-om  Tamworth  to  IJogart  and  Bridgewater,  a  subsidy  not 
•   exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 70,400 

28,  To  the  Montreal  and  Western  Railway  Coni})any,  for  a  line  of  railway 
from  the  end  of  the  line  subsidized  in  the  now  last  Session  of  Parlia- 
ment, towards  Le  Desert,  a  su])sidy  not  exceeding  $3,200  per  mile, 
nor  exceeding  in  the  whole 1 60,000 

20.  To  the  Northern  and  Western  Railway  Company,  for  a  line  (jf  railway 
from  Fredericton  to  the  Miramichi  River,  a  subsidy  not  exceeding 
$3,200  per  mile,  nor  exceeding  in  the  whole  (instead  of  the  subsidy 
proposed  in  1883) \     1 28,000 

SO.  To  the  Erie  and  Huron  Railway  Company,  for  a  line  of  railway  from 
Wallaceburg  to  Sarnia,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole 96,000 

31.  To  the  Ontario  and  Pacific  Railway  Company,  for  a  line  of  railway  from 

Cornwall  to  Perth,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole 262,400 

32.  To  the  Kingston  and  Pembroke  Railway  Company,  for  a  line  of  railway 

from  Mississippi   to  Renfrew,  a  subsidy  not  exceeding  $3,200   per 

juile,  nor  exceeding  in  the  whole 48,000 

33.  To  the  Great  Nortliern  Railway  Company,  for  that  portion  of  their  rail- 

way between  St.  Jerome  and  New  Glasgow,  in  the  County  of  Terre- 
bonne, a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole 32,000 

34.  For  a  line  of  raihvay  and  bridge  between  the   Jacques  Cartier  Union 

Railway  Junction  with  the  Canadian  Pacific  Railw^ay  and  St.  Martin's 
Junction,  connecting  the  Jacques  Cartier  Union  Railway  with  the 
North  Shore  Railway  proper,  a  subsidy  not  exceeding  in  the  whole. .     200,000 

35.  For  a  line  of  railway  from  Richibutoo  to  St.  Louis,  a  subsidy  not  exceed- 

ing $3,200  per  mile,  nor  exceeding  in  the  whole 22,400 

36.  For  a  line  of  railway  from  Hopewell  to  Alma,  in  the  Province  of  New 

Brunswick,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 

in  the  whole 51,200 

3T.  For  a  line  of  railway  from  St.  Andrews  to  Lachute,  in  the  County  of 
Argenteuil,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 
in  the  whole 22,400 

3^.  For  a  line  of  railway  from  the  Grand  Piles,  on  the  River  St.  Maurice,  to 
.  Lake  Edward,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 
in  the  whole 217,600 

3f>.  For  a  line  of  railway  from  Annapolis  to  Digby,  in  the  Province  of  Nova 
Scotia,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole 64,000 

40.  For  a  line  of  the  Central  Railway,  from  the  head  of  Grand  Lake  to  the 

Intercolonial  Railway,  between  Sussex  and  St.  John,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  w^hole 128,000 

41.  To  the  Caraquet  Railway  Company,  for  the  extension  of  their  line  of  rail- 

way from  Caraquet  to  Shippegan  Harbour,  in  the  Province  of  New 
Brunswick,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in 
the  whole 76,800 

42.  For  a  branch  of  the  Intercolonial  Railway,  from  Metapediac  eastward 

towards  Paspebiac,  twenty  miles,  in  the  Province  of  Quebec,  a  sum 

not  exceeding  in  the  whole 300,000 

43.  For  a  branch  of  the  Intercolonial  Railway,  from  Derby  Station  to  Indian- 

town,  fourteen  miles,  a  sum  not  exceed  ino-  in  the  whole 140,000 
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"  The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  companies  named  for 
that  purpose  shall  be  granted  to  such  companies,  respectively ;  the  other  subsidies  shall 
he  granted  to  such  companies  as  shall  be  approved  by  the  Governor  in  Council  as 
having  established,  to  his  satisfaction,  their  ability  to  construct  and  complete  the  said 
railways,  respectively.  All  the  lines  for  the  construction  of  which  subsidies  are  granted 
shall  be  commenced  within  two  years  from  the  first  day  of  July  next  and  completed 
within  a  reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council, 
except  the  line  mentioned  in  the  fourth  section  of  this  Act,"^"  which  shall  be  commenced 
within  one  year,  and  shall  also  be  constructed  according  to  descriptions  and  specifica- 
tions and  upon  conditions  to  be  approved  by  the  Governor  in  Council,  on  the  report  of 
the  Minister  of  Railways  and  Canals,  and  specified  in  an  agreement  to  be  made  in  each 
case  by  the  company  with  the  Government,  and  which  the  Government  is  hereby 
empowered  to  make  ;  the  location  also  of  every  such  line  of  railway  shall  be  subject  to 
the  approval  of  the  Governor  in  Council  ;  and  all  the  said  subsidies,  respectively,  shall 
be  payable  out  of  the  Consolidated  Revenue  Fund  of  Canada,  by  instalments  on  the 
completion  of  each  section  of  the  railway  of  not  less  than  ten  miles,  proportionate  to  the 
value  of  the  portion  so  completed  in  comparison  with  that  of  the  whole  work  under- 
taken, to  be  established  by  the  report  of  the  said  Minister.  The  subsidies  to  the  Pro- 
vince of  Quebec  shall  be  capitalized,  and  the  interest  shall  be  payable  at  such  time  and 
in  such  manner  as  the  Government  of  Canada  shall  agree  upon  with  the  Government  of 
the  said  province.  The  two  subsidies  last  mentioned  in  the  list  are  for  works  to  be 
constructed  by  the  Government  of  Canada. 

"  Provided  always,  that  the  granting  of  such  subsidies  to  the  companies  n>entioned, 
respectively,  shall  be  subject  to  such  conditions  for  securing  such  running  powers  or 
traffic  arrangements  and  other  rights  as  will  afford  all  reasonable  facilities  and  equal 
mileage  rates  to  all  railways  connecting  with  those  so  subsidized,  as  the  Governor  in 
Council  may  determine," 

By  the  special  Act  47  Vic,  cap.  6  (1884).  (Assented  to  19th  April, 
1884)  :— 

44.  Relating    to    an    agreement    with    the    Province    of    British    Columbia, 

authority  was  given,  inter  edict,  for  the  grant  of  a  subsidy  to  "  the 
Esquimalt  and  Nanaimo  Railway  Company  "  in  aid  of  the  construc- 
tion of  a  line  of  railway  and  telegraph  between  the  points  named  ; 
such  subsidy  to  be  in  lands  en  bloc  on  Vancouver  Island,  the  bound- 
aries being  fixed  by  the  Act,  and  in  money $750,000 

By  the  Act  48-49  Vic,  cap.  59  (1885).  (.Assented  to  20th  July,  1885)  :— 

45.  To  the  Ottawa,  Waddington  and  New  York  Railway  and  Bridge  Com- 

pany, for  a   line   of  railway  from  Ottawa  to  Waddington,  a  subsidy 

not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 166,400 

4C  To  the  New  Brunswick  and  Prince  Edward  Island  Railway  Company, 
for  a  line  of  railway  from  Sackville  to  the  Straits  of  Northumber- 
land, at  or  near  Cape  Tormentine,  a  subsidy  not  exceeding  $3,200 
per  mile,  nor  exceeding  in  the  whole 118,400 

4T.  To  the  Montreal  and  8orel  Railway  Company,  for  a  line  of  railway  from 
St.  Lambert  to  Sorel,  a  subsidy  not  exceeding  $1,600  per  mile,  nor 
exceeding  in  the  whole 72,000 

4iH.  To  the  Brockville,  AVestport  and  Sault  Ste.  Marie  Railway  Company,  for 
a  line  of  railway  from  Brockville  to  Westport,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  nor  exceeding  in  the  whole $128,000 

40.  To  the  Quebec  and  Lake  St.  John  Railway  Company,  for  a  line  of  rail- 
way from  its  junction  on  the  North  Shore  Railway  to  St.  Raymond, 
upon  condition  of  the  company  extending  their  road  to  a  point  50 
miles  north  of  St.  Raymond,  a  subsidy  not  exceeding  $3,200  per 
mile,  nor  exceeding  in  the  whole 96,000 

*  The  extension  of  the  Canadian  Pacific  Railway  from  its  teniiinnH  at  St.  Martin's  Junction,  or  some 
other  point  on  the  said  railway,  to  the  harbour  at  Quebec. 
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iSO.  To  the  Northern  and  AVestern  Railway  Company,  for  a  line  of  railway 
from  the  northern  end  of  the  40  miles  .subsidized  between  Frederic- 
ton  and  the  Miramichi  River  by  47  Victoria,  chapter  S,  to  Boies- 
town,  a  subsidy  not  exceedin*^  $3,200  per  mile,  nor  (;xcee(Hn^  in  the 
whole ! ^ .$19,200 

51.  To   the  Monti'eal   and  Champlain  Junction  Railway  Company,  foi-  a  line 

of  railway  from  IJrosseau's  to  Dundee,  a  subsidy  no  exceeding  $500 

per  mile,  nor  exceeding  in  the  whole 30,000 

52.  To  the  Thunder  Bay  Colonization   Railway  Company,  foi-  a   line  of  rail- 

way f]-om  the  Murillo  station  of  the  Canadian  Pacific  Railway  to  the 
east  end  of  Whitetish  Lake,  a  subsidy  not  exceeding  .$.3,200  per  mile, 
nor  exceeding  in  the  whole 92,000 

53.  To  the  Central  Ontario  Railway  Company,  for  a  line  of  railway  from  Coe 

Hill  or  Rathburn,  to  Bancroft,  a  subsidy   not  exceeding  .$3,200  per 

mile,  nor  exceeding  in  the  whole 64,000 

54.  To  the  Belleville  and   North  Hastings  Railway  Company,  for  a  line  of 

railway  from  the  village  of  Madoc  to  the  junction  with  the  Central 
Ontario  Railway  at  Edorado,  a  subsidy  not  exceeding  $1,500  per 
mile,  nor  exceeding  in  the  whole 10,500 

55.  For  a  line  of   railway  from  Long  Sault  to  the  foot  of  Lake  Temisca- 

mingue,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in 

the  whole 25,600 

50.   For  a  line  of  railway  from  a  point  on  the  Canada  Southern  Railway  near 


Comber,   to  Lake   Erie,   at  or  near  the  village    of    Leamington 


subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole.  .  44,800 
57.  To  the  Napanee,  Tarn  worth  and  Quebec  Railway  Company,  for  a  line  of 
railway  from  Tamworth  towards  Bogart  and  Bridgewater,  16  miles, 
in  lieu  of  the  subsidy  granted  by  47  Vic,  chapter  8,  a  subsidy  of .  .  .  70,000 
5S.  To  the  Gatineau  Railway  Company,  for  a  line  of  railway  from  Hull 
station  towards  Le  Desert,  a  distance  of  62  miles,  in  lieu  of  the 
subsidies  granted  by  46  Vic,  chap.  25,  and  47  Vic,  chap.  8,  a  sub- 
sidy of 320,000 

5d.  For  a  line  of  railway  from  the  Grand  Piles,  on  the  River  St.  Maurice,  to 
its  junction  with  Lake  St.  John  Railway,  a  distance  of  about  50 
miles,  in  lieu  of  the  subsidy  granted  by  47  Victoria,  chapter  8,  for 
a  line  of  railway  from  the  Grand  Piles,  on  the  River  St.  Maurice,  to 
Lake  Edward,  a  subsidy  of 21 7,600 

00.  To  the  Canada  Atlantic  Railway  Company,  for  a  line  of  railway   from 

Valleyfield  to  a  point  one  and  a-half  miles  west  of  Johnston's,  a  sub- 
sidy not  exceeding  $1,600  per  mile,  and  from  one  and  a-half  miles 
west  of  Johnston's  to  Lacolle ;  also  from  the  present  terminus  at 
Ottawa,  to  the  Chaudiere  Falls,  a  subsidy  not  exceeding  $3,200  per 
mile,  nor  exceeding  in  the  whole 96,000 

01.  F'^or  a  line  of  railway  from  Indiantown  via  the  Miramichi  Valley,  to  its 

junction  with  the  Northern  and  Western  Railway  at  or  near 
Boiestown,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceedinsjin 

the  whole 140,800 

"  The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  companies  named  for 
tthat  purpose  shall  be  granted  to  such  companies,  respectively  ;  the  other  subsidies  shall 
be  granted  to  such  companies  as  shall  be  approved  by  the  Governor  in  Council  as  having 
established  to  his  satisfaction  their  ability  to  construct  and  complete  the  said  i-ailways, 
respectively.  All  the  lines  for  the  construction  of  which  suVjsidies  are  granted  shall  be 
commenced  within  two  years  from  the  first  day  of  August  next,  and  completed  within  a 
reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council  ;  and  shall 
also  be  constructed  according  to  descriptions  specifications  and  upon  conditions  to  be 
approved  by  the   Governor  in  Council,  on  the  report  of  the  Minister  of  Railways  and 
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Canals,  and  specified  in  an  agreement  to  be  made  in  each  case  by  the  company  with  the 
Government,  and  which  the  Government  is  hereby  empowered  to  make  ;  the  location, 
also,  of  every  such  line  of  railway  shall  be  subject  to  the  approval  of  the  Governor  in 
Council ;  and  all  the  said  subsidies,  respectively,  shall  be  payable  out  of  the  Consolidated 
Revenue  Fund  of  Canada,  by  instalments,  on  the  completion  of  each  section  of  the  rail- 
way of  not  less  than  ten  miles,  proportionate  to  the  value  of  the  portion  so  completed 
in  comparison  with  that  of  the  whole  work  undertaken,  to  be  established  by  the  report 
of  the  said  Minister. 

"  Provided  always,  that  the  granting  of  such  subsidies  to  the  companies  mentioned, 
respectively,  shall  be  subject  to  such  conditions  for  securing  such  running  j)owers  or 
traffiic  arrangments  and  other  rights  as  will  afford  all  reasonable  facilities  and  equal 
mileage  rates  to  all  railways  connected  with  those  so  subsidized,  as  the  Governor  in 
Council  may  determine." 

By  the  Act  48-49  Vic,  cap.  58  (1885).  (Assented  to  20th  July,  1885)  :— 
02.  "  For  a  railway  from  a  point  on  the  Intercolonial  Railway  at  Riviere  du 
Loup  or  Riviere  Quelle,  in  the  Province  of  Quebec,  to  Edmundston, 
in  the  Province  of  New  Brunswick,  a  subsidy  not  exceeding  two 
thousand  eight  hundred  dollars  per  mile  for  seventy-five  miles,  and 
six  thousand  dollars  per  mile  for  eight  miles,  nor  exceeding  in  the 
whole  two  hundred  and  fifty-eight  thousand  dollars  ;  the  said  subsidy 
to  be  in  addition  to  the  subsidy  authorized  to  be  granted  in  aid  of  the 
construction  of  the  said  railway  by  the  Act  forty -fifth  Victoria, 
chapter  fourteen,  and  constituting,  with  the  subsidy  so  authorized,  a 
subsidy  not  exceeding  in  the  whole  four  hundred  and  ninety-eight 
thousand  dollars,  and  to  be  granted  for  the  said  railway  upon  the 
terms  and  conditions  specified  in  the  said  Act,  and  payable  out  of 
the  Consolidated  Revenue  Fund  of  Canada  ;  and  for  the  purpose  of 
incorporating  the  persons  undertaking  the  construction  of  the  said 
railway  and  those  who  shall  be  associated  with  them  in  the  under- 
taking, the  Governor  may  grant  to  them,  under  such  corporate  name 
as  he  shall  deem  expedient,  a  charter  conferring  upon  them  the  fran- 
chises, privileges  and  powers  requisite  for  the  said  purposes,  which 
shall  be  similar  to  such  of  the  franchises,  privileges  and  powers  granted 
to  railway  companies  during  the  present  Session  as  the  Governor  shall 
deem  most  useful  or  appropriate  the  said  undertaking  ;  and  such 
charter  being  published  in  the  Canada  Gazette,  with  any  Order  or 
Orders  in  Council  relating  to  it,  shall  have  force  and  effect  as  if  it 
were  an  Act  of  the  Parliament  of  Canada." 
65$.  "  For  a  line  of  railway  from  the  south  bank  of  the  St.  Lawrence 
river,  opposite  or  near  Montreal,  to  the  harbours  of  St.  Andrews, 
St.  John  and  Halifax,  via  Sherbrooke,  Moosehead  Lake,  Matta- 
wamkeag,  Harvey,  Fredericton  and  Salisbury,  a  subsidy  not 
exceeding  eighty  thousand  dollars  per  annum  for  twenty  years, 
forming  in  the  whole,  together  with  tlie  subsidy  authorized  by  the 
Act  forty-seventh  Victoria,  chapter  eight,  for  a  line  of  railway 
connecting  Montreal  with  the  said  harbours  of  St.  John  and  Halifax 
by  the  shortest  and  best  practicable  route,  which  the  line  above  des- 
cribed is  found  to  be,  a  subsidy  not  exceeding  two  hundred  and  fifty 
thousand  dollars  per  annum,  the  whole  of  which  shall  be  paid  in  aid 
of  the  construction  of  such  a  line  of  railway  for  a  period  of  twenty 
years,  or  a  guarantee  bond  of  a  like  sum  for-  a  like  period  as  interest 
on  the  bonds  of  the  company  undertaking  the  work  ;  the  said  subsidy 
to  }je  so  granted  upon  the  terms  and  conditions  of  and  payable  out 
of  the  ConsoHdated  Revenue  Fund  in  the  manner  specified  in  the 
said  last  mentioned  Act  in  respect  of  the  subsidy  thereby  authorized 
in  aid  of  the  said  line  of  railway." 
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04.  "The  Governor  in  Council  may  ,i,'rant  a  further  sul)si(ly  as  an  aid  towards 

procuring   free   access   as    heieinafter   described    for  tlu;   tiains    and 
trattic  of  the  Canadian   Pacific   ilailway   Company  from  St.  Maitin's 
Junction,  near  Montreal,  or  from  some  other  point  on  theii-  lailway 
to  be  selected  by  the  said  company,  to  the  harl)0ur   of  Quebec,  in 
such  a  manner  as  shall  be  a])proved  ))y  the  Governor  in  Council,  that 
is  to  say  :  an  additional  subsidy  not  exceeding   three  hundred  and 
forty    thousand    dollars,    constituting,    together    with    the    subsidy 
authorized   by  the  said   last  mentioned  Act  to  aid  in  procuring  tlie 
extension  of  the  Canadian  Pacific  Railway  t(^  Quebec,  and  the  sub- 
sidy also  thereby  authorized  to  aid  in  constructing  a  line  connecting., 
the  Canadian  Pacific  Railway  at  the  Jacques  Cartier  Union  Junction 
with  the  North  Shore  Railway  proper  (which  subsidies  shall  l)e  appli- 
cable to  the  said  first  mentioned   purpose)  a  sum  not  exceeding  in 
the  whole  the  sum  of  one  million  five  hundred  thousand  dollars,  pay- 
able out  of  the  Consolidated  Revenue  Fund  of  Canada." 
The  said  Act  further  provided  as  follows  in  relation  to  this  matter  : — 
"  If  it  should  be  expedient  so  to  do  in  order  to  facilitate  such  access,  the  Governor 
in  Council  may  accjuire  the  North  Shore    Railway,  and  may  apply  the  said  sum  of  one 
million  five  hundred  thousand  dollars,  or  any  part  thereof,  in  aid  of  such  acquisition ; 
and  upon  such  acquisition  may  transfer  and  convey  or  lease  the  said   railway  to  the 
Canadian  Pacific  Railway  Company,  subject  to  such  obligation  as  the  Government  shall 
have  assumed  in  acquiring  it." 

By  the  Act  49  Vic,  cap.  10  (1886).     (Assented  to  2nd  June,  1886)  :— 

05.  For  a  i-ailway  from   a  point  at  or  near  Moncton,  to  Buctouche,  in  the 

Province  of  New  Brunswick,  thirty  miles,  a  subsidy  not  exceeding 

13,200  per  mile,  nor  exceeding  in  the  whole $    96,000 

06.  For  a  railway  from  Ingersoll  via  London  to  Chatham,  in  the  Province  of 

Ontario,  eighty  miles,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whjole 256,000 

G7.  To  the  Northern  and  Western  Railway  Company  for  ten  miles  of  their 
railway,  intervening  between  the  termini  of  the  portions  of  their 
railway  for  which  subsidies  are  already  granted,  the  one  from 
Fredericton  and  the  other  from  Indiantown,  and  an  extension  of  two 

>  miles  down  to  deep  water  at  Chatham,  in  the  Province  of  New  Bruns- 
wick, a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole 32,000 

OS.  To  the  Caraquet  Railway  Company,  for  ten  miles  of  their  railway  from 
the  end  of  the  present  subsidized  portion  at  Lower  Caraquet  to 
Shippegan,  in  the  Province  of  New  Brunswick,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  nor  exceeding  in  the  whole 32,000 

GO.  To  the  Lake  Erie,  Essex  and  Detroit  River  Railway  Company,  for  thirty- 
seven  miles  of  their  railway,  from  Windsor  to  Leamington,  in  the 
Province  of  Ontario,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole 11 8, 400 

70.  To  the  Thunder  Bay  Colonization  Railway  Company,  for  fifty-six  miles 
of  t'^eir  railway,  fr  m  the  end  of  the  present  subsidized  section  to  a 
point  near  Crooked  Lake,  in  the  Province  of  Ontario,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 179,200 

Tl.  To  the  Parry  Sound  Colonization  Railway  Company,  for  forty  miles  of 
their  railway,  from  the  village  of  Pany  Sound  to  the  village  of 
Sandridge,  on  the  line  of  the  Northern  Pacific  Junction  Railway,  in 
the  Province  of  Ontario,  a  subsidy  not  exceeding  $3,200  per  mile, 
nor  exceeding  in  the  whole 1 28,000 

•72.  For  a  railway  from  a  point  at  or  near  New  Glasgow^  or  St.  Lin,  to  or  near 
to  Montcalm,  in  the   Province  of  Quebec,   eighteen  miles,  a  subsidy 

not  exceeding  $3,200  Y^ev  mile,  nor  exceedina^  in  the  whole 57,600 
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•73.  For  a  railway  from  Hereford  to  the  International  Railway,  in  the  town- 
ship of  Eaton,  in  the  Province  of  Quebec,  thirty-four  miles,  a  subsidy 
not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole $108,800 

•74.   For  a  railway  from  St.  Felix  to  Lake  Maskinonge,  Parish  of  St.  Gabriel,  8*J 

in  the  Province  of  Quebec,  ten  miles,  a  subsidy  not  exceeding  $3,200 
per  mile,  nor  exceeding  in  the  whole 32,000 

•70.   For  a  railway  from  Glenannan  to  Wingham,  in  the  Province  of  Ontario, 

live  miles,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  9' 

the  whole ."" 16,000 

•70.  For  a  railway  from  a  point  at  or  near  the  McCann  Station,  on  the  Inter- 

'  -colonial   Ptailway,  to  the  Joggins,  on  Cumberland  Basin,  in  the  Pro-  9' 

vince  of  Nova  Scotia,  twelve  miles,  a  subsidy  not  exceeding  $2,200 
per  mile,  nor  exceeding  in  the  whole 38,400 

77-  For  a  railway  from  L'Assomption  to  L'Epiphanie,  in  the  Province  of  Que- 
bec, three  miles  and  a-half,  a  subsidy  not  exceeding  $3,200  per  mile, 
nor  exceeding  in  the  whole 11,200 

7S.  To  the  Montreal  and  Western  Railway  Company,  for  seventy  miles  of 
their  railway  from  St.  Jerome,  nor£h-westerly  towards  Desert,  in  the 
Province  of  Quebec,  a  subsidy  of  $5,161  per  mile,  in  lieu  of  the  sub- 
sidies granted  by  46  Victoria,  chapter  25,  and  47  Victoria,  chapter  8, 
not  exceeding  in  the  whole 361,270 

70.  For  a  railway  from  St.  Andrews  to  the  Canadian  Pacific  Railway  at  or  at 
any  point  east  of  the  Town  of  Lachute,  in  the  County  of  Argenteuil, 
in  the  Province  of  Quebec,  seven  miles,  in  lieu  of  the  subsidy  granted 
by  47  Victoria,  chapt  r  8,  a  subsidy  not  exceeding  $3,200  per  mile, 
nor  exceeding  in  the  whole ■ 22,400 

50.  To  the  Canj-da  Atlantic  Railway  Company,  for  twelve  miles  of  their  rail- 

way from  Clark's  Island  to  Valleylield,  and  from  Lacolle,  in  the  Pro- 
vince of  Quebec,  to  the  International  boundary,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  nor  exceeding  in  the  whole 38,400 

51.  For  a  railway  from  Truro  to  Newport,  in  the  Province  of  Nova  Scotia, 

forty-nine  miles,  a  subsidy  not  exceeding  $2,200  per  mile,  nor  exceed- 
ing in  the  whole 156,800 

52.  To  the  Quebec  and  Lake  St.'  John  Railway  Company,  for  ninety-five  miles 

of  their  railwa}^,  from  a  point  fifty  miles  north  of  St.  Raymond  to 
Lake  St.  John,  in  the  Province  of  Quebec,  a  subsidy  not  exceeding 
$1,961  per  mile,  nor  exceeding  in  the  whole  (in  addition  to  the  sub- 
sidy granted  by  45  Victoria,  chapter  14,  and  46  Victoria,  chapter  25, 

of  $.3,200  per  mile 186,295 

HH.  To  the  Cap  Rouge  and  St.  Lawrence  Ptailway  Company,  for  twelve  miles 
of  their  railway  from  Lorette  via  Cap  Rouge  to  Quebec  in  the  Pro- 
vince of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile  nor  exceed- 
in  the  whole 38,400 

84.  For  the  construction  of  wharves  and  landing  stages   on   the  line  of  the 

railway  from  Long  Sault  to  the  foot  of  Lake  Temiscamingue,  a  sub- 
sidy of 6,000 

85.  To  the   Gananoque,   Perth  and  Jauies'   Bay  Railway  Company,   seven- 

teen miles,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 

in  the  whole 54,400 

86.  For  a  railway  from   St.  Eustache  to  St.  Placide,  County  of   Two   Moun- 

tain, eighteen  miles,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole 57,600 

87-  For  a  railway  from  a  point  on  the  Intercolonial  Railway  through  the 
Stewiacke  Valley,  on  the  line  which  will  afford  facilities  of  communi- 
cation with  the  Iron  Mines,  Spring  Side,  Upper  Stewiake,  and  Mus- 
quodoboit  settlements,  twenty-five  miles,  a  subsidy  not  exceeding 
$3,200  per  mile,  nor  exceeding  in  the  whole 80,000 
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S8.  Foi-  ca  railway  from  Yamaska  to  the  Kivei"  St.  Francis,  in  tlie  Proxince 
of  Quebec,  ten  miles,  a  subsidy  not  excee(lin<(  $'.^,'200  per  mile,  nor 
exceeding  in  the  whol(^ ^'.^'2,000 

H9.  For  a  railway  from  Perth  Centre  station,  on  the  New  Bi-unswick  Hail- 
way,  to  a  point  near  Plaister  Rock  Island,  in  the  Province  of  New 
Brunswick,  twenty-eight  miles,  a  subsidy  not  exceeding  $3,200  per 
mile,  nor  exceeding  in  the  whole 89,600 

00.  For  a  railway  from  Fredericton   to  the  village  of   Piince  AVilliam,  in  the 

Province  of  New  Brunswick,  twenty-two  miles,  a  subsidy  not  ex- 
ceeding $3,200  per  mile,  nor  exceeding  in  the  whole 70,400 

01.  For  a  railway  from  a  point  on  the  Intercolonial   Railway  ne^xr  Newcastle 

or  via  Douglastown  to  a  point  on  the  River  Miramichi,  opposite  the 
Town  of  Chatham,  in  the  Province  of  New  Brunswick,  six  miles,  a 
subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole.  .       19,200 

02.  For  a  railway  from  a  point  on  the  Canadian  Pacific  Railway  to  Eganville, 

in  the  Province  of  Ontario,  twenty-two  miles,  a  subsidy  not  exceeding 

$3,200  per  mile,  nor  exceeding  in  the  whole 70,400 

03.  To  the  Belleville  and  North  Hastings  Railway  Company,  for  seven  miles 

of  their  railway,  from  the  village  of  Madoc  to  the  junction  with  the 
Central  Ontario  Railway  at  Eldorado,  in  the  Province  of  Ontario,  a 
subsidy  (in  addition  to  the  subsidy  of  $1,500  per  mile  granted  by 
48-49  Victoria,  chapter  59),  not  exceeding  $1,700  per  mile,  nor  ex- 
ceeding in  the  whole • 1 1,900 

04-  To  the  Napanee,  Tam worth  and  Quebec  Railway  Company,  for  eighteen 
miles  of  their  railway  from  Tamworth  to  Tweed,  in  lieu  of  the  subsidy 

granted  by  48-49  Victoria,  chapter  59,  a  subsidy  of ' 70,000 

05.  To  the  Albert  Railway  Company,  for  their  railway  from  Salisbury  to 
Hopewell,  in  the  Province  of  New  Brunswick,  which  is  a  feeder  to 
the  Intercolonial  Railway,  in  the  form  of  a  loan,  repayable  at  such 
time  and  secured  in  such  manner  as  the  Governor  in  Council  deter- 

.  mines,  a  subsidy  of 15,000 

"  The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  the  companies  named 
for  that  purpose  shall  be  granted  to  such  comjDanies,  respectively  ;  the  other  subsidies 
shall  be  granted  to  such  companies  as  shall  be  approved  by  the  Governor  in  Council  as 
having  established  to  his  satisfaction  their  ability  to  construct  and  complete  the  said 
railways  respectively.  All  the  lines  for  the  construction  of  which  subsidies  are  granted 
shall  be  commenced  within  two  years  from  the  first  day  of  August  next,  and  completed 
within  a  reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council,  and 
shall  be  so  constructed  according  to  descriptions  and  specifications  and  upon  conditions 
to  be  approved  by  the  Governor  in  Council,  on  the  report  of  the  Minister  of  Railways 
and  Canals,  and  specified  in  the  agreement  to  be  made  in  each  case  by  the  company 
with  the  Government,  and  which  the  Government  is  hereby  empowered  to  make  ;  the 
location,  also,  of  every  such  line  of  railway  shall  be  subject  to  the  approval  of  the 
Governor  in  Council,  and  all  the  said  subsidies,  respectively,  shall  be  payable  out 
of  the  Consolidated  Revenue  Fund  of  Canada,  by  instalments  on  the  completion  of 
each  section  of  the  railway  of  not  less  than  ten  miles,  proportionate  to  the  value  of  the 
portion  so  completed  in  comparison  with  that  of  the  whole  work  undertaken,  to  be 
established  by  the  report  of  the  said  Minister  :  Provided  always,  that  the  granting  of 
such  subsidies  to  the  companies  mentioned,  respectively,  shall  be  subject  to  such 
conditions  for  securing  such  running  powers  or  traffic  arrangements,  and  other  rights, 
as  will  afford  all  reasonable  facilities  and  equal  mileage  rates  to  all  ]-ailways  connecting 
with  those  so  subsidized,  as  the  Governor  in  Council  may  determine." 

By  Section  2  of  this  Act  authority  was  given  for  the  grant  of  a  charter  by  the 
Governor  in  Council  for  the  purpose  of  constructing  a  railway  from  Long  Sault  to  the 
foot  of  Lake  Temiscamingue. 
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By  the  Act  50-51  Vic,  cap.  24  (1887.)     (Assented  to  23rd  June,  1887)  ;—  ,  \\< 

OO-   To  the  St.  Catharines  and  iS'iagara   Railway  Company,  for  twelve  miles 

of  their  railway  from  the  City  of  St.  Catharines  to   the   bridge   over  ■     U' 

the  Niagara  River,  a  subsidy  not  exceeding  |3,200  per  mile,  nor 
exceeding  in  the  whole |  38,400 

OT.   To  the  Vaudreuil  and  Fresco tt   Railway   Company,    for  thirty  miles  of  H 

their  railway  from  Vaudreuil  towards  Hawkesbury,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 96,000 

OS.   To  the  Richmond   Hijl   Junction   Railway   Company,   for  five   miles  of  H 

their  railway  from  Richmond  Hill  junction,  on  the  Northern  Rail- 
way of  Canada,  to  Richmond  Hill  village,  a  subsidy  not  exceeding 
$3,200  per  mile,  nor  exceeding  in  the  whole 16,000 

Of>.  To  the  Drummond  County  Railway  Company,  for  thirty  miles  of  their 
railway  from  Drummondville  towards  Nicolet,  a  subsidy  not  exceed- 
ing $3,200  jDer  mile,  nor  exceeding  in  the  whole 96,000 

lOO-  To  the  Joggins  Railway  Company,  for  one  and  a  quarter  miles  of 
their  railway  extending  from  the  southern  end  of  the  portion  sub- 
sidized by  the  Act  forty-ninth  Victoria,  chapter  ten,  to  the  wharves, 
a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole 4,000 

101.  To  the  Moncton  and   Buctouche  Railway   Company,  for   two   miles  of 

their  railway  from  the  west  end  of  the  portion  subsidized  by  the  Act 
forty-ninth  Victoria,  chajDter  ten,  to  Moncton,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  nor  exceeding  in  the  whole 6,400 

102.  To  the  Beauharnois  Junction  Railway  Company,   for  thirty  miles   of 

their  railway  from  St.  Martin's  towards  St.  Anicet,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 96,000 

103.  To  the  Harvey  Branch  Railway  Company,  for  three  miles  of  their  rail- 

way from  the  southern  terminus  of  the  Albert  Railway  to  Harvey 
Bank,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole .     9,600 

104.  To  the  Brantford,    Waterloo   and    Lake    Erie    Railway    Company,   for 

eighteen  miles  of  their  railway  from  the  town  of  Brantford  to  the 
Village  of  Hagarsville  or  the  village  of  Waterford,  or  some  inter- 
mediate point  on  the  Canada  Southern  Railway,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 57,600 

105.  To  the  Guelj^h  Junction  Railway  Company,  for  sixteen  miles  of  their 

railway  from  its  junction  with  the  Canadian  Pacific  Railway  to  the 
Town  of  Guelph,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceed- 
ing in  the  whole 51,200 

KIO-  To  the  Massawippi  Railway  ComjDany,  for  ten  miles  of  their  railway 
from  a  point  on  the  Atlantic  and  North  Western  Railway,  near 
the  village  of  Magog,  to  Ayer's  Flat  station,  on  the  Massawippi 
Valley  Railway,  a  subsidy  not  exceeding  $3, 200  per  mile,  nor  exceed- 
ing in  the  whole 32,000 

lOT.  To  the  Na2:)anee,  Tarn  worth  and  Quebec  Railway  Company,  for  four 
miles  of  their  railway  from  the  north  end  of  the  section  subsidized 
by  the  Act  passed  in  the  session  held  in  the  forty-eighth  and  forty- 
ninth  years  of  Her  Majesty's  reign,  chapter  fifty-nine,  to  Tweed,  a 
suV^sidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole. .  .       12,800 

lOcS.  To  the  Dominion  Lime  Company,  for  seven  miles  of  their  railway  from 
a  point  on  the  Quebec  Central  Railway,  in  the  township  of  Duds- 
well,  to  the  Duds  well  Lime  Company's  quarries,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 22,400 

lOO.  To  the  South  Noi-folk  Railway  Company,  for  seventeen  miles  of  their 
railway  from  Fort  Rowan  to  the  town  of  Simcoe,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 54,400  i 
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110.  To  the  Jac(iiies    Cartier  Union  llailway  C()ini)any,  cxteiidin^  and  coni- 

pletin<^'  their   railway,  a  sul)si(ly  of ."*^L'0,0UO 

111,  For  a  line   of   i-ailway   from    xMount   Forest   to    Walkerton,  twenty-four 

miles  in  length,    a   subsidy    not   exceeding  .S-"^,200  j)ei-  mile,  noi-  ex- 
ceeding in  the  whole 76,800 

113.  To  the  Oshawa  Railway  and  Navigation  Conij)any,  foi-  seven  miles  of 
their  railway  from  Port  Oshawa  towai-ds  Kglan,  a  sul)sidy  not  ex- 
ceeding $.'i,200  per  mile,  nor  exceculing  in  the  whole 22,400 

lis.  To  the  ISaguenay  and  Lake  St.  John  Railway  Company,  for  thirty  miles 
of  their  railway  from  Lake  St.  John,  towards  Chiccjutimi,  or  from 
Chicoutimi  towards  Lake  St.  John,  a  subsidy  not  exceeding  $3,200 
per  mile,  nor  exceeding  in  the  whole 06,000 

114:.  To  the  Great  Eastern  Railway  Company,  for  thirty  miles  of  their  rail- 
way from  the  River  St.  Francis  to  the  Arthabaska  Railway,  at  St. 
Gregoire  station,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  ex- 
ceeding in  the  whole 96,000 

lis.  To  the  Ontario  and  Pacific  Railway  Company,  for  six  miles  of  their 
railway  from  the  northern  end  of  the  portion  sul)sidized  by  the  Act 
forty-seventh  Victoria,  chapter  eight,  to  the  town  of  Perth,  a  subsidy 
not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 19,200 

116.  To  the  Caraquet  Railway  Company,  for  seven  miles  of  their  railway 
from  Lower  Caraquet  to  Shippegan,  in  lieu  of  the  subsidy  granted 
by  the  Act  forty-ninth  Victoria,  chapter  ten,  a  subsidy  not  exceed- 
ing in  the  whole 32,000 

IIT.  To  the  St.  Lawrence  and  Lower  Lauren tian  and  Saguenay  Railway 
Company,  for  the  section  of  this  r-ailway  from  Grand  Piles,  on  the 
St.  Maurice  River,  to  its  junction  with  the  Quebec  and  Lake  St.  John 
Railway,  in  lieu  of  the  subsidy  granted  by  the  Act  passed  in  the 
session  held  in  the  forty-eighth  and  forty-ninth  years  of  Her  Majesty's 
reign,  chapter  fifty-nine,  for  a  line  of  railway  from  Grand  Piles,  on 
the  St.  Maurice  River,  to  its  junction  with  the  Lake  St.  John  Rail- 
way, a  distance  of  about  fifty  miles,  a  subsidy  of 217,600 

lis.  To  the  St.  John  Valley  and  River  du  Loup  Railway  Company,  for 
twenty-two  miles  of  their  railway  from  the  village  of  Prince  William 
towards  the  town  of  Woodstock,  a  subsidy  not  exceeding  $3,200  per 
mile,  nor  exceeding  in  the  whole 70,400 

no.  To  the  Lake  Temiscamingue  Railway  Company,  for  four  short  sections 
of  railway,  in  all  about  two  miles  in  length,  to  overcome  the  rapids 
of  the  Ottawa  River,  know^n  as  "La  Mi-Charge,"  "La  Cave,"  "  Les 
Erables,"  and  "  La  Montagne,"  and  for  the  construction  of  wharves 
and  landing  stages  at  these  rapids,  to  connect  the  Canadian  Pacific 
Railway  at  Mattawa  with  Lake  Temiscamingue  by  steamboats,  rail- 
ways and  other  works  (in  lieu  of  a  portion  two  miles  in  length,  out 
of  the  eight  miles  of  railway  subsidized  by  the  Act  passed  in  the 
session  held  in  the  forty-eighth  and  forty-ninth  years  of  Her 
Majesty's  reign,  chapter  fifty-nine,  under  which  about  six  miles  of 
railway  have  already  been  built  from  the  foot  of  Long  Sault  proper 
to  the  foot  of  Lake  Temiscamingue,  and  in  lieu  also  of  the  subsidy 
granted  by  the  Act  forty -ninth  Victoria,  chapter  ten),  a  subsidy  of...       12,400 

ISO.  To  the  Carillon  and  Grenville  Railway  Company,  for  twelve  miles  of 
their  railway  from  St.  Eustache  to  Sault-au-Recollet,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 38,400 

121.  To  the  Minudie  Branch  Railway  Company,  for  five  and  a-half  miles  of 
their  railway  from  its  junction  with  the  Joggins  Railway,  near  the 
River  Hebert  railway  bridge,  to  the  village  of  Minudie,  a  subsidy 

not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 17,600 
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13S.  To  the  Lake  Temiscamiiigue  Colonization  and  Railway  Company,  for 
ten  and  a-half  iniles  of  their  railway  from  the  Long  Sault  to  Lake 
Kippewa,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in 

the  whole $33,600 

l!SS.  To  the  Leamington  and  St.  Clair  Railway  Company,  for  two  miles  of 
their  railway  from  the  north  end  of  the  section  subsidized  by  the  Act 
passed  in  the  session  held  in  the  forty-eighth  and  forty-ninth  years  of 
Her  Majesty's  reign,  chapter  fifty-nine,  to  the  village  of  Combe i',  a 
subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole.  .  6,400 
1!S4I;.  To  the  Cumberland  Railway  and  Coal  Company,  for  fourteen  miles  of 
their  railway  from  a  point  on  the  Spring  Hill  and  Parrsboro'  Rail- 
way, near  Spring  Hill,  to  a  point  on  the  railway  between  Oxford  and 
New  Glasgow,  near  Oxford  village,  a  subsidy  nor  exceeding  $3,200 

per  i^ile,  nor  exceeding  in  the  whole 4-4,800 

l!Sf3.   To  the  Montreal  and  Champlain  Junction  Railway  Company,  a  subsidy 

of 64,000 

1!S6.  To  the  Quebec  and  Lake  St.  John  Railway  Company,  for  nine  miles  of 
their  railway,  the  distance  which  the  previous  subsidies  granted  are 
short  of  covering  from  the  City  of  Quebec  to  Lake  St.  John,  a  subsidy 

not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 28,800 

127.  To  the  Temiscouata  Railway  Company,  for  thirty  miles  of  a  branch  of 
their  railway  from  Edmundston  towards  the  St.  Francis  River,  a  sub- 
sidy not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 96,000 

12S.  To  the  Cornwallis  Valley  Railway  Company,  for  thirteen  miles  of  their 
railway  from  Kentville  to  Kingsport,  a  subsidy  not  exceeding  $3, 200 

per  mile,  nor  exceeding  in  the  whole 41,600 

l!SO.  To  the  Nova  Scotia  Central  Railway  Company,  for  thirty-four  miles  of 
their  railway,  a  subsidy  not  exceeding  $3,200  per  mile,  not  exceeding 

in  the  whole ~.     108,800 

ISO.  To  the  Tobique  Valley  Railway  Company,  for  fourteen  miles  of  their 
railway  from  Perth  Centre  station  towards  Plaister  Rock  Island,  in 
lieu  of  the  subsidy  granted  by  the  Act  forty-ninth  Victoria,  chapter 
ten,  for  a  railway  from   Perth  Centre  station,  on  the  New  Brunswick 

Railway,  to  a  point  near  Plaister  Rock  Island,  a  subsidy  of 89,600 

1»$1.  For  a  railway  from  Woodstock  towards  Centreville,  twenty  miles,  a  sub- 
sidy not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 64,000 

Iviti.  For  a  railway  bridge  over  the  St.  Lawrence  River,  at  Coteau  Landing, 
on  the  line  of  the  Canada  Atlantic  Railway,  a  subsidy  of  fifteen  per 

cent  on  the  value  of  the  structure,  not  to  exceed 180,000 

1S3-  To  the  Lake  Erie,  Essex  and  Detroit  River  Railway  Company,  for 
twenty-seven  miles  of  their  railway,  in  lieu  of  the  subsidy  granted 
by  the  Act  forty-ninth  Victoria,  chapter  ten,  a  subsidy  not  exceed- 
ing       118,400 

"  For  1:he  purpose  of  granting  corporate  powers  to  persons  or  companies  under- 
taking the  construction  of  railways  or  parts  of  railways,  mentioned  in  the  next  preceding 
section,  for  the  construction  of  which  no  corporate  powers  exist  at  the  time  of  the  passing 
of  this  Act,  the  Governor  in  Council  may  grant  to  them,  under  such  corporate  name  as 
he  shall  deem  expedient,  a  charter  conferring  upon  them  the  franchises,  privileges  and 
powers  requisite  for  the  said  purposes,  as  the  Governor  in  Council  shall  deem  most  useful 
oi-  appropriate  to  the  said  undertaking  ;  and  such  charter  being  published  in  the  Canada 
Gazettf',  with  any  Order  or  Orders  in  Council  relating  to  it,  shall  have  force  and  effect 
as  if  it  were  an  Act  of  the  Parliament  of  Canada. 

"  The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  companies  named  for 
that  pui'pose  shall  l)egraiitefl  to  such  companies  respectively  ;  the  other  subsidies,  includ- 
ing sul)si(lies  granted  for  railways  over  a  line  extending  beyond  a  point  to  which  any 
company  her-einbefore  mentioned  by  name  is  authorized  to  construct  their  railway,  shall 
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be  granted  to  such  compiinics  as  shall  he  a})])i()V('(l  Ijy  t  he  (iovei-noi-  in  (/ouiicil  as  ha\iii<; 
established  to  his  satisfaction  theii-  ability  to  consti-uct  and  complete  the  said  railways 
respectively  ;  all  the  lines  for  the  construction  of  which  subsidies  ai-e  gi-anted  shall  l>e 
commenced  within  two  years  from  the  first  day  of  August  next,  and  completed  within  a 
reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council  :  and  shall 
also  be  constructed  according  to  descriptions  and  specifications  and  upon  conditions  to 
be  approved  by  the  (xovernorin  Council,  on  the  report  of  the  Minister  of  liailways  and 
Canals,  and  specified  in  an  agreement  to  be  made  in  each  case  by  the  company  with 
the  Government,  and  which  the  Governmant  is  hereby  empowered  to  make  ;  the  location, 
also,  of  every  such  line  of  railway  shall  be  subject  to  the  approval  of  the  Governor  in 
Council ;  and  all  the  said  subsidies  respectively  shall  be  payable  out  of  the  Consolidated 
Revenue  Fund  of  Canada,  by  instalments,  on  the  comi)letion  of  each  section  of  the 
railvvay  of  not  less  than  ten  miles,  proportionate  to  the  value  of  the  portion  so  com})leted 
in  comparison  with  that  of  the  whole  work  undertaken,  to  be  established  by  the  leport 
of  the  said  Minister,  or  upon  completion  of  the  work  subsidized,  except  as  regards  the 
subsidy  for  the  bridge  over  the  8t.  Lawrence  River,  upon  which  shall  be  paid  fifteen 
per  cent  of  the  value  of  work  done  on  monthly  progress  estimates,  certified  by  the  Chief 
Engineer,  and  upon  the  approval  of  the  Minister  of  Railways  and  Canals. 

The  granting  of  such  subsidies  to  the  companies  mentioned,  respectively,  shall  be 
subject  to  such  conditions  for  securing  such  running  powers  or  traffic  arrangements  and 
other  rights  as  will  afford  all  reasonable  facilities  and  equal  mileage  rates  to  all  railways 
connecting  with  those  so  subsidized,  as  the  Governor  in  Council  determines. 

Notwithstanning  anything  contained  in  the  Act  forty-fifth  Victoria,  chapter  four- 
teen, or  in  the  Act  forty-sixth  Victoria,  chapter  twenty-five,  the  balances  of  the  sums 
granted  for  a  railway  from  St.  Raymond  to  Lake  St.  John  and  to  the  Quebec  and  Lake 
St.  John  Railway  Company  by  the  said  Acts  respectively,  which  have  not  yet  been  i)aid 
by  the  Government,  may  be  paid  at  any  time  within  one  year  from  the  passing  of  this 
Act,  subject  to  the  conditions  in  the  said  Act  contained. 

By  the  Act  51  Vic,  cap.  3  (1888).  (Assented  to  22nd  May,  1888)  .— 
XS4:.  To  the  Ottawa  and  Parry  Sound  Railway  Company,  for  '2'2  miles  of 
their  railway  from  a  point  on  the  Canadian  Pacific  Railway  to 
Eganville,  in  lieu  of  the  subsidy  granted  by  49  Victoria,  chapter 
li),  for  a  railway  from  a  point  on  the  Canadian  Pacific  Railway 
to  Eganville,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceed- 
ing in  the  whole ". $70,400  00 

139-  To  the  Nova  Scotia  Central  Railway  Company,  for  46  miles  of 
their   railway,  in   the  Province    of  Nova    Scotia,  a    subsidy  not 

exceeding  3,200  per  mile,  nor  exceeding  in  the  whole 147,200  00 

136.  To  the  Montreal  and  Champlain  Junction  Railway  Company,  for 
3  miles  of  their  railway  from  the  end  of  the  present  subsidized 
section,  a  subsidy  not  exceeding   $3,200  per  mile,  nor  exceeding 

in  the  whole '.  9,G00  00 

13T.  To  the  Massawippi  Junction  Railway  Company,  for  their  railway 
from  a  point  on  the  Atlantic  and  North-West  Railway,  near 
the  village  of  Magog,  to  Ayer's  Flat  station,  on  the  Massa- 
wippi Valley  Railway,  in  lieu  of  the  subsidy  granted  by  50-51 

Victoria,  chapter  24,  a  subsidy  of ^  " ". 32,000  00 

13S.  To  the  Pontiac  Pacific  Junction  Railway  Company,  for  bridging 
the  several  channels  of  the  Ottawa  River  at  Culbute  and  west 
thereof,  a  subsidy  of  $31,500,  to  be  paid  out  monthly  as  the 
work  progresses,  upon  the  certificate  of  the  Chief  Engineer  of 
Government  Railways,  in  the  proportion  which  the  value  of  the 
work  executed  bears  to  the  value  of  the  whole  work  undertaken, 
and  for  three  miles  of  their  railway  extending  from  a  point 
three  miles  east  of  Pembroke  to  Pembroke,  in  the  Province  of 
Ontario,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 
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in  the  whole  $9,600,  provided  that  the  entire  work  subsidized 
upon  this  railway  shall  be  completed  within  four  years  from  the 
passing  of  this  Act,  the  subsidy  granted  by  this  Act  not  to 
exceed  in  the  whole $41,100  00  h^ 

139.  To  the  Port  Arthur,  Duluth  and  Western  Railway  Company,  for 

84|  miles  of  their  railway  from  Port  Arthur  towards  Gun  Flint 
Lake,  in  lieu  of  the  subsidies  granted  by  48-49  Victoria,  chap- 
ter 59,  and  49  Victoria,  chapter  10,  for  the  construction  of  a 
railway  from  Murillo  Station  to  Crooked  Lake,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 271,200  00 

140.  To  the  Quebec  and  Lake  St.  John  Railway  Company,  for  30  miles  .i 

of. their  railway  from  Lake  St.  John  towards  Chicoutimi,  or 
from  Chicoutimi  towards  Lake  St.  John,  being  a  transfer  made 
at  tha,  request  of  the  Saguenay  and  Lake  St.  John  Railway 
Company  of  the  subsidy  granted  to  them  by  50-51  Victoria, 
chapter  24,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  ex- 
ceeding in  the  whole 96,000  00 

141.  To  the  Temiscouata  Railway  Company,  for  20  miles  of  their  branch 

railway  from  Edmundston  towards  the  St.  Francis  River,  in 
the  Province  of  Quebec,  in  lieu  of  the  subsidy  granted  by 
50-51  Victoria,  chapter  24,  a  subsidy  of 100,000  00 

14:S.  To  the  Quebec  Central  Railway  Company,  for  the  construction  and 
completion  of  a  line  of  railway  from  Saint  Francis  Station  to  a 
point  on  the  Atlantic  and  North-West  Railway  near  Moose 
River,  90  miles,  in  lieu  of  the  balance  of  the  subsidy,  unearned, 
granted  by  47  Victoria,  chapter  8,  a  subsidy  not  exceeding 
$21,191.54  per  annum  for  twenty  years,  or  a  guarantee  of  a  like 
sum  for  a  like  period  as  interest  on  the  bonds  of  the  company, 
such  annual  subsidy  for  twenty  years  representing  a  grant  in 
cash  of   ." ' 288,000  00 

14:3.  To  the  Central  Railway  Company  of  New  Brunswick,  a  grant  as 
subsidy  (the  road  to  be  first  laid  with  new  steel  rails  weighing 
not  less  than  56  pounds  per  lineal  yard,  and  after  an  Order  in 
Council  has  been  passed  authorizing  their  transfer  to  the  com- 
pany) of  4,052  tons  of  used  iron  rails  and  fastenings  loaned  to 
the  St.  Martin's  and  Upham  Railway  Company,  now  forming 
part  of  the  Central  Railway,  which  rails  and  fastenings  stand 
in  the  Public  Accounts  as  an  asset  of 83,612  54 

144.  To  the  Elgin,  Petitcodiac  and  Havelock  Railway  Company  of  New 

Brunswick,  a  grant  as  subsidy  (the  road  to  be  first  laid  with  new 
steel  rails  weighing  not  less  than  56  pounds  per  lineal  yard,  and 
after  an  Order  in  Council  has  been  passed  authorizing  their 
transfer  to  the  company)  of  2,201  tons  of  used  iron  rails  and 
fastenings  loaned  to  the  Elgin  Branch  Railway,  now  forming 
part  of  the  Elgin,  Peticodiac  and  Havelock  Railway,  which  rails 
and  fastenings  stand  in  the  Public  Accounts  as  an  asset  for.  .  ..         44,252  82 

145.  To  the  Kent  Northern  Railway  Company  of  New  Brunswick,  a 

grant  as  subsidy  (the  road  to  be  first  laid  with  new  steel  rails 
weighing  not  less  than  56  pounds  per  lineal  yard,  and  after  an 
Order  in  Council  has  been  passed  authorizing  their  transfer  to 
the  company)  of  2,549  tons  of  used  iron  rails  and  fastenings 
lf)aned  to  the  company,  which  rails  and  fastenings  stand  in  the 
PubHc  Accounts  as  an  asset  for 58,334  27 

146.  To  the  Halifax  Cotton  Company  of  Nova  Scotia,  a  grant  as  subsidy 

(the  road  to  be  first  laid  with  new  steel  rails  weighing  not  less 
than  56   pounds  per  lineal  yard,  and  after  an  Order  in  Council 
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has  been  passed  authorizing  their  transfer  to  tlie  company)  of 
233  tons  of  used  iron  rails  and  fastenings  loaned  to  the  com- 
pany, which  rails  and  fastenings  stand  in  the  Public  Accounts 

as  an  asset  for $4,335  00 

14'7.  To  the  Steel  Company  of  Canada,  in  Nova  Scotia,  a  grant  as  sub- 
sidy (the  road  to  be  first  laid  with  new  steel  rails  wenghing  not 
less  than  06  pounds  per  lineal  yard,  and  after  an  Order  in  Coun- 
cil has  been  passed  authorizing  theii*  transfer  to  the  company) 
of  597  tons  of  used  iron  rails  and  fastenings  loaned  to  the  com- 
pany, which  rails  and  fastenings  stand  in  the  Public  Accounts 
as  an  asset  for 11,064  66 

148.  To  the  Albert  Railway  Company  of  New  Brunswick,  a  grant  as 

subsidy  (the  section  of  road  to  be  first  laid  with  new  steel  rails 
weighing  not  less  than  56  pounds  per  lineal  yard,  and  after  an 
Order  in  Council  has  been  passed  authorizing  their  transfer  to 
the  Company)  of  726  tons  of  used  iron  rails  and  fastenings 
loaned  to  the  company,  which  rails  and  fastenings  stand  in  the 
Public  Accounts  as  an  asset  for 14,665  45 

149.  To  the  Chatham  Branch  Railway  of  New  Brunswick,  a  grant  as 

subsidy  (the  road  to  be  first  laid  with  new  steel  rails  weighing 
not  less  than  56  pounds  per  lineal  yard,  and  after  an  Order  in 
Council  has  been  passed  authorizing  their  transfer  to  the  com- 
pany) of  958  tons  of  used  iron  rails  and  fastenings  loaned  to 
the  company,  which  rails  and  fastenings   stand  in  the  Public 

Accounts  as  an  asset  for 24,439  84 

All  the  lines,  for  the  construction  of  which  subsidies  are  granted,  shall  be  com- 
menced within  two  years  from  the  first  day  of  August  next,  and  completed  within  a 
reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council,  and  shall  also  be 
constructed  according  to  descriptions  and  specifications,  and  upon  conditions  to  be 
approved  by  the  Governor  in  Council,  on  the  report  of  the  Minister  of  Railways  and 
Canals,  and  specified  in  an  agreement  to  be  made  in  each  case  l^y  the  company  with  the 
Government,  and  which  the  Government  is  hereby  empowered  to  make  ;  the  location 
also  of  every  such  line  of  railway  shall  be  subject  to  the  approval  of  the  Governor  in 
Council  ;  and  also  the  said  subsidies  respectively,  payable  in  cash,  shall  be  payable  out 
of  the  Consolidated  Revenue  Fund  of  Canada  by  instalments,  on  the  completion  to  the 
satisfaction  of  the  Minister  of  Railways  and  Canals  of  each  section  of  the  railway  of  not 
less  than  10  miles,  proportionate  to  the  value  of  the  portion  so  completed  in  comparison 
with  that  of  the  whole  work  undertaken,  to  be  established  by  the  report  of  the  said 
Minister,  or  u.pon  completion  of  the  work  subsidized. 

By  the  Act  52  Vic,  cap.  3  (1889).     (Assented  to  2nd  May,  1889)  :— 
l^O.   To  the  Ontario  and  Pacific  Railway  Company,  for  a  line  of  railway 
from  Cornwall   to  Ottawa,  a  subsidy  not  exceeding  §3,200  per 

mile,  nor  exceeding  in  the  whole 172,400  00 

1^1.  To  the  Ottawa  and  Gatineau  Railway  Company,  for  a  line  of  rail- 
way from  Hull  station  towards  Le  Desert,  a  distance  of  62  miles, 

a  subsidy  not  exceeding  in  the  whole 320,000  00 

X52.  To  the  Cap  Rouge  and  St.  Lawrence  Railway  Company,  for  twelve 
miles  of  their  railway,  from  Lorette  via  Cap  Rouge  to  Quebec, 
in  the  Province  of  Quebec,  a  subsidy  not  exceeding  $3,200  per 

mile,  nor  exceeding  in  the  whole 38,400  00 

153.  To  the  Parry  Sound  Colonization  Railway  Company,  for  forty 
miles  of  their  railway,  from  the  village  of  Parry  Sound  to  the 
village  of  Sundridge,  or  some  other  point  on  the  line  of  the 
Northern  and  Pacific  Junction  Railway,  in  the  Province  of 
Ontario,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 

in  the  whole 128,000  00 
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1^4-  For  a  railway  from  8t.  Andrew's  to  the  Canadian  Pacific  Railway,  ■  1^ 

at  or  at  any  point  east  of  the  town  of  Lachute,  in  the  County 
of  Argenteuil,  in  the  Province  of  Quebec,  seven  miles,  a  subsidy 
not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole $22,400  00 

1.55.  For  a  railway  from  Truro,  or  a  point  between  Truro  and  Stewiacke, 
to  Newport  or  to  Windsor,  in  the  Province  of  Nova  Scotia, 
forty-nine  miles,  a  subsidy  not  exceeding  |3,200  per  mile,  nor 
exceeding  in  the  whole 156,800  00 

136-  For  a  line  of  the  Central  Railway  from  the  head  of  Grand  Lake  to 
the  Intercolonial  Railway,  in  the  Province  of  New  Brunswick, 
a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole 128,000  00 

1.5T-  To  the  Albert  Southern  Railway  Company,  the  balance  remaining 
unpaid  of  the  subsidy  granted  by  the  Act  47th  Victoria,  chapter 
8,  not  exceeding  in  the  whole 31,771   43 

158-  To  the  Bale  des  Chaleurs  Railway  Company,  the  balance  remain- 
ing unpaid  of  the  subsidy  mentioned  in  the  Act  49th  Victoria, 
chapter  17,  not  exceeding  in  the  whole g44,500  00 

150.  To  the  Irondale,  Bancroft  and  Ottawa  Railway  Company,  for  a  line 
of  railway  from  the  Victoria  Branch  of  the  Midland  Railway 
to  the  village  of  Bancroft,  in  the  County  of  Hastings,  the 
balance  remaining  unpaid  of  the  subsidy  granted  by  the  Act 
47th  Victoria,  chapter  8,   not  exceeding  in  the  whole 145,000  00 

160-  To  the  Northern  and  Pacific  Junction  Railway  Company,  for  a 
railway  from  Gravenhurst  to  Callander,  the  balance  remaining 
unpaid  of  the  subsidies  granted  by  the  Acts  45th  Victoria, 
chapter  14,  and  46th  Victoria,  chapter  25,  not  exceeding  in  the 
whole , 35,000-00 

161.  For  a  railway  from  some  point  on  the  Joggins  Railway,  near  the 
Hebert  River,  to  Young's  Mills,  in  the  Province  of  Nova  Scotia, 
a  distance  of  five  miles,  a  subsidy  not  exceeding  $3,200  per 
mile,  and  not  exceeding  in  the  whole , 16,000  00 

lOS.  To  the  St.  Clair  Frontier  Tunnel  Company,  for  the  construction  of 
a  tunnel  under  the  St.  Clair  River,  from  a  point  at  or  near 
Sarnia,  to  a  point  at  or  near  Port  Huron,  a  subsidy  not  exceeding 
the  whole 375,000  00 

163-  To  the  Pontiac  and  Renfrew  Railway  Company,  for  six  miles  of 
their  railway  from  the  north  bank  of  the  Ottawa  River,  oppo- 
site Braeside,  or  from  Bristol  Iron  Mines,  to  the  Pontiac  Pacific 
Junction  Railway,  near  the  Quion  River,  in  the  Province  of 
Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  and  not 
exceeding  in  the  whole 19,200  00 

164.   To  the  Quebec,  Montmorency  and   Charlevoix    Railway  Company, 

for  thirty  miles  of  their  railway,  from  the  east   bank  of  the  St.    , 
Charles  River,  to  or  near  to  Cap  Tourmente,  in  the  Province  of 
Quebec,  a  subsidy  not  exceeding  $3, 200  per  mile,  and  not  exceed- 
ing in  the  whole 96,000  00 

16^.  To  the  Fredericton  and  St.  Mary's  Bridge  Company,  for  a  bridge 
over  the  St.  John  River,  at  Fredericton,  in  the  Province  of  New 
Brunswick,  a  subsidy  not  exceeding  in  the  whole 30,000  00 

166.  To  the  Napanee,  Tam worth  and  Quebec  Railway  Company,  for 
seven  miles  of  their  railway,  from  a  point  at  or  near  Yarker  to 
a  point  at  or  near  Harrowsmith,  and  to  a  company  for  three 
miles  of  railway  from  a  point  at  or  near  Harrowsmith  to  a 
point  at  or  near  Sydenham,  a,  subsidy  not  exceeding  $3,200  per 
mile,  and  not  exceeding  in  the  whole 32,000  00 
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107-  l^^oi'  'I  railway  troiu  a  point  iie^ai-  8icain<jus,  on  tlio  Canacliaii 
Pacific  Railway,  to  a  jujint  on  Lake  Okanagan  for  fifty-one 
miles  of  such  railway,  a  subsidy  not  exceeding  $3,200  per  mile, 
and  not  exceeding  in  the   whole $103, 'JOO  00 

lOS.  To  the  Cornwallis  Valley  Railway  Company,  for  one  mile  of  theii- 
railway,  from  the  end  of  the  line  subsidized  l)y  the  Act  50  51 
Victoria,  chapter  24,  to  Kingsport.  in  the  Province  of  Nova 
Scotia,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  t!xc(;e(ling 
in  the  whole ., 3,200  00 

lOO.  To  the  Lake  Temiscamingue  Colonization  and  Railway  Company, 
for  fifteen  miles  of  their  railway,  from  Mattawa  station  on  the 
Canadian  Pacific  Railway,  towards  the  Long  Sault,  or  from  the 
Long  Sault  towards  the  said  Mattawa  station,  in  the  Province 
of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceed- 
ing in  the  whole 48,000  00 

170.  To  the  Maskinonge  and   Nipissing   Railway  Company,  for  fifteen 

miles  of  their  railway,  from  a  point  on  the  Canadian  Pacific 
Railway  at  or  near  Maskinonge  or  Louiseville,  towards  the^Parish 
of  St.  Michel  des  Saints,  on  the  River  Mattawin,  in  the  Pro- 
vince of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole 48,000  00 

171.  To  the  Kingston,  Smith's   Falls  and   Ottawa   Railway  Company, 

for  twenty  miles  of  their  railway,  from  the  city  of  Kingston 
towards  Smith's  Falls,  in  the  Province  of  Ontario,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 64,000  00 

X72.  To  the  South  Ontario  Pacific  Railway  Compfiny,  for  forty-nine 
and  one-half  miles  of  their  railway,  from  Woodstock  to  Hamilton, 
in  the  Province  of  Ontario,  a  subsidy  not  exceeding  $3,200  per 
mile,  nor  exceeding  in  the  whole 158,400  00 

ITS.  For  a  railway  from  St.  Cesaire  to  St.  Paul  d'Abbotsford,  in  the 
Province  of  Quebec,  five  miles,  a  subsidy  not  exceeding  $3,200 
per  mile,  nor  exceeding  in  the  whole 16,000  00 

ITl.  To  the  Great  Eastern  Railway  Company,  for  twenty  miles  of  their 
railway,  from  the  east  end  of  the  line  subsidized  by  the  Act 
50-51  Victoria,  chapter  24,  at  St.  Gregoire,  towards  the 
Chaudiere  Junction  station  on  the  Intercolonial  Railway,  in  the 
Province  of  Quebec,  a  subsidy  not  exceeding  $3,200  per  annum, 
nor  exceeding  in  the  whole 64,000  00 

1T5.  To  the  Drummond  County  Railway  Company  for  four  and  one-half 
miles  of  their  railway,  from  the  end  of  the  line  subsidized  by  the 
Act  50-51  Victoria,  chapter  24,  to  Ball's  Wharf,  on  the  St. 
Lawrence  River,  in  the  Province  of  Quebec,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  nor  exceeding  in  the  whole 14,400  00 

176.  To  the  St.  Catharines  and  Niagara  Central  Railway  Company, 
for  twenty  miles  of  their  railway,  from  the  end  of  the  line  subsi- 
dized by  the  Act  50-51  Victoria,  chapter  24,  at  St.  Catharines, 
towards  the  city  of  Hamilton,  in  the  Province  of  Ontario,  a 
subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 
whole 64,000  00 

1T7.  To  the  Quebec  and  Lake  St.  John  Railway  Company,  for  twenty  miles 
of  their  railway,  from  the  end  of  the  section  of  thirty  miles  from 
Lake  St.  John  towards  Chicoutimi,  subsidized  by  the  Act  51 
Victoria,  chapter  3,  towards  Chicoutimi,  in  the  Province  of  Que- 
bec, a  subsidv  not  exceeding  $3,200  per  mile,  nor  exceeding  in 

the  whole.  .  ."^ 64,000  00 
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178.  To  the  Grand  Trunk,  Georgian  Bay  and  Lake  Erie  Railway  Com- 
pany, for  fifteen  miles  of  their  railway,  from  the  village  of  Tara 
or  some  point  between  Tara  and  Hepworth,  to  the  Town  of  Owen 
Sound,  in  the  Province  of  Ontario,  a  subsidy  not  exceeding  $3, 200 
per  mile,  nor  exceeding  in  the  whole $48,000  00 

ITO.  To  the  Hereford  Railway  Company,  for  fifteen  miles  of  their  rail- 
way, from  Cookshire  to  a  junction  with  the  Quebec  Central 
Railway  at  Dudswell,  in  the  Province  of  Quebec,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 48,000  00 

150.  To  the  Massawippi   Junction   Railway  Company,  for  fifteen  miles 

of  their  railway,  from  Ayer's  Flat  to  Coaticook,'in  the  Province 
of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 
in  the  whole 48,000  00 

151.  To  the  Brockville,  Westport  and  Sault  St.  Marie  Railway  Company, 

for  twenty  miles  of  their  railway,  from  a  point  at  or  near  New- 
boro',  towards  Palmer's  Rapids,  in  the  Province  of  Ontario,  a 
subsidy  not  exceeding  $3,200  per  mile,   nor  exceeding  in  the  . 

whole 64,000  00 

182.  To  the  Thousand  Islands  Railway  Company,  for  four  miles  of  their 
railway,  from  a  point  near  the  St.  Lawrence  River,  in  Gananoque 
village,  to  Gananoque  Junction  of  the  Grand  Trunk  Railway, 
and  for  thirteen  miles  of  their  railway,  from  Gananoque  Junction 
of  the  Grand  Trunk  Railway  to  a  junction  with  the  Brockville, 
Westport  and  Sault  Ste.  Marie  Railway,  in  the  Province  of 
Ontario,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 

in  the  whole 54,400  00 

183-  For  a  railway  from  Cape  Tourmente  towards  Murray  Bay,  twenty 
miles,  in  the  Province  of  Quebec,  a  subsidy  not  exceeding  $3,200 

per  mile,  nor  exceeding  in  the  whole 64,000  00 

184.  To  the  Amherstburg,  Lake  Shore  and  Blenheim  Railway  Company, 
for  twenty  miles  of  their  railway,  in  the  Province  of  Ontario,  a 
subsidy   not  exceeding  $3,200  per  mile,  nor  exceeding  in  the 

whole ". 64,000  00 

So  much  of  the  subsidy  of  three  thousand  two  hundred  dollars  per  mile,  which 
under  the  provisions  of  the  Act  forty -ninth  Victoria,  chapter  seventeen,  and  of  this 
Act,  may  be  paid  to  the  Bale  des  Chaleurs  Railway  Company  in  respect  of  the  thirty 
miles  of  their  railway,  from  the  seventieth  to  the  hundredth  mile,  eastward  from 
Metapediac,  shall  be  applicable  to  the  section  of  the  said  railway,  comprised  between 
the  fortieth  and  the  seventieth  mile  thereof,  eastward  from  Metapediac,  instead  of  to 
the  said  first  mentioned  section  of  thirty  miles,  making  six  thousand  four  hundred 
dollars  per  mile  applicable  to  the  secondly  mentioned  section  of  thirty  miles  ;  but  the 
foregoing  provision  shall  be  subject  to  the  condition  that  the  said  company  undertake  to 
complete  the  thirty  miles  of  their  railway  from  the  seventieth  to  the  hundredth  mile 
eastward  from  Metapediac  within  a  reasonable  time,  not  to  exceed  four  years,  to  be 
fixed  by  Order  in  Council,  and  without  any  further  subsidy  from  the  Government  of 
Canada,  and  that  they  deposit  with  the  Minister  of  Railways  and  Canals,  as  security  to 
the  Crown  that  they  will  well  and  truly  carry  out  their  undertaking,  their  bonds  to  the 
amount  of  two  hundred  thousand  dollars. 

The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  companies  named  for  that 
purpose,  shall  be  granted  to  such  companies  respectively;  all  the  lines  for  the  construc- 
tion of  which  subsidies  are  granted,  unless  they  are  already  commenced,  shall  be  com- 
menced within  two  years  from  the  first  day  of  August  next,  and  completed  within  a 
reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council,  and  shall  also 
})e  constructed  according  to  descriptions  and  specifications  and  upon  conditions  to  be 
approved  by  the  Governor  in  Council,  on  the  report  of  the  Minister  of  Railways  and 
Canals,  and  specified  in  an  agreement  to  be  made  in  each  case  by  the  company  with  the 
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Goveninient,  and  which  the  (Tovei'iuncnt  is  liei-(;l)y  cinpowcriMl  to  make  ;  the  location, 
also,  of  every  such  line  of  railway  shall  he  sul)jeet  to  the  approval  of  the  (Jovernor  in 
Council ;  and  all  the  said  subsidies,  respectively,  shall  be  payable  out  of  the  Consolidated 
Revenue  Fund  of  Canada,  by  instalments,  on  the  completion  of  each  section  of  t\ut  rail- 
way of  not  less  than  ten  miles,  proportionate  to  the  value  of  the  portion  so  complet(Ml  in 
comparison  with  that  of  the  whole  work  undei'taken,  to  be  established  by  the  report  of 
the  said  Minister,  or  upon  the  completion  of  the  work  subsidized,  except  as  respects  the 
tunnel  under  the  St.  Clair  River,  in  which  case  there  shall  Vje  paid  fifteen  per  cent  of 
the  value  of  work  done  on  monthly  progress  estimates,  certified  by  the  Chief  Engineer, 
and  upon  the  approval  of  the  Minister  of  Railways  and  Canals. 

The  granting  of  such  subsidies,  i-espectively,  shall  be  suh)ject  to  such  conditions  for 
securing  such  running  powers  or  traffic  arrangements  and  other  rights,  as  will  afford  all 
reasonable  facilities  and  equal  mileage  rates  to  all  railways  connecting  with  those  so 
subsidized,  as  the  Governor  in  Council  determines. 

And  for  the  removal  of  doubts  it  is  here])y  declared  and  enacted  that  the  provision 
in  the  Act  passed  in  the  lifty-tirst  year  of  Her  Majesty's  reign,  and  chaptered  three, 
relating  to  the  Pontiac  Pacific  Junction  Railway  Company,  extended  and  extends  the 
several  subsidies  in  aid  of  the  said  company  for  four  years  from  the  passing  of  the  said 
Act,  that  is  to  say,  from  the  twenty-second  day  of  May,  one  thousand  eight  hundred 
and  eighty-eight. 

By  the  Special  Act,  52  Vic,  cap.  5,  1889.  Assented  to  2nd  May,  1889;.— 

185.  "  In  order  to  enable  the  Qu'Appelle,  Long  Lake  and  Saskatchewan 
Railroad  and  Steamboat  Company  to  complete  their  railway 
from  Regina  to  some  point  on  the  South  Saskatchewan  River 
at  or  near  Saskatoon,  and  thence  northward  to  Prince  Albert, 
the  Governor  in  Council  may  enter  into  a  contract  with  such 
company  for  the  transport  of  men,  supplies,  materials  and  mails, 
for  twenty  years,  and  may  pay  for  such  services  during  the  said 
term,  eighty  thousand  dollars  per  annum  in  manner  following, 
that  is  to  say  : — the  sum  of  fifty  thousand  dollars  to  be  paid 
annually  on  the  construction  of  the  railway  to  a  point  at  or  near 
Saskatoon,  such  payment  to  be  computed  from  the  date  of  the 
completion  of  the  railway  to  such  point ;  and  the  remaining 
thirty  thousand  dollars  annually  on  the  extension  of  the  railway 
to  Prince  Albert,  such  payment  to  be  computed  from  the  date 
of  such  last  mentioned  completion  :  Provided  that  if  the  second 
portion  of  the  said  railway  is  not  built  and  operated  to  Prince 
Albert  within  two  years  after  the  completion  of  the  railway  to 
the  South  Saskatchewan  as  aforesaid,  the  payment  of  fifty 
thousand  dollars  shall  cease  until  the  whole  railway  is  finished 
to  Prince  Albert." 
By  the  Act  53  Vic,  cap.  2  (1890).     {Assented  to  16th  May,  1890)  :— 

XS6.  To  the  Montreal  and  Ottawa  Railway  Company,  for  30  miles  of 
their  railway,  from  the  western  end  of  the  30  miles  subsidized 
by  the  Act  50-51  Victoria,  chapter  24,  towards  Ottawa,  a  subsidy 
not  exceeding  $3,200  per  mile,  and  not  exceeding  in  the  whole.  $96,000 

X87.  To  the  Waterloo  Junction  Railway  Company,  for  1 1  miles  of  their 
railway,  from  Waterloo  to  Elmira,  a  subsidy  not  exceeding  $3,200 
per  mile,  and  not  exceeding  in  the  whole 35,200 

188.  To  the  Northern  and  Pacific  Junction  Railway  Company,  for  a 
railway  from  Gravenhurst  to  Callendar,  the  balance  remaining 
unpaid  of  the  subsidies  granted  by  the  Acts  45  Victoria,  chapter 
14,  and  46  Victoria,  chapter  25,  not  exceeding  in  the  whole. .  .  .  600 

ISO.  For  a  railway  from  Woodstock  via  London  to  Chjitham,  in  the 
Province  of  Ontario,  80  miles,  in  lieu  of  the  subsidy  granted  by 
the  Act  49  Victoria,  chapter  10,  for  a  railway   from   Ingersoll 
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via  London  to  Chatham,  a  subsidy  not  exceeding  $3,200  per  mile, 

nor  exceeding  in  the  whole |256,00O 

lOO-  To  the  St.  Catharines  and  Niagara  Railway  Company,  for  14  miles 
of  their  railway,  from  the  end  of  the  20  miles  subsidized  by  the 
Act  52  Victoria,  chapter  3,  to  Hamilton,  a  subsidy  not  exceeding 
.$3,200  per  mile,  nor  exceeding  in  the  whole 44,800 

lOl.   To  a  railway  from  Ottawa  to  Morrisburg,  52  miles,  a  subsidy  not 

exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 166,400 

193.  To  the  Erie  and  Huron  Railway  Company,  for  22  miles  of  their 
railway  from  Petrolea  via  Oil  Springs  to  Dresden,  a  subsidy  not 
exceeding  .$3,200  per  mile,  nor  exceeding  in  the  whole 70,400 

103-  To  the  Brockville,  Westport  and  Sault  Ste.  Marie  Railway  Com- 
pany, for  a  railway  from  Brockville  to  Westport,  the  balance 
remaining  unpaid  of  the  subsidy  granted  by  the  Act  48-49 
Victoria,  chapter  59,  not  exceeding  in  the  whole 83,000 

104.  To  the  Manitoulin  and  North  Shore  Railway  Company,  for  30 
miles  of  their  railway  from  Little  Current  to  the  Algoma  Branch 
of  the  Canadian  Pacific  Railway,  a  subsidy  not  exceeding  .$3,200 
per  mile,  nor  exceeding  in  the  whole 96,000 

X9S.  To  the  Port  Arthur,  Duluth  and  Western  Railway  Company,  for  5 
miles  of  their  railway,  being  a  branch  from  the  main  line  of  rail- 
way to  the  Kakabeka  Falls,  a  subsidy  not  exceeding  .$3,200  per 
mile,  nor  exceeding  in  the  whole 16,000 

106-  To  the  Lake  Erie  and  Detroit  River  Railway  Company,  for  50 
miles  of  their  railway,  on  a  line  to  be  fixed  by  the  Governor  m 
Council,  a  subsidy  not  exceeding  .$3,200  per  mile,  nor  exceeding 

in  the  whole 160,000 

.107.  To  the  Lindsay,  Bobcaygeon  and  Pontypool  Railway  Company, 
for  16  miles  of  their  railway,  from  Bobcaygeon  to  the  Midland 
Railway,  a  subsidy  not  exceeding  .$3,200  per  mile,  nor  exceeding 
in  the  whole 51,200 

108.  To  the  Kingston,  Smith's  Falls  and  Ottawa  Railway  Company,  for 
36  miles  of  their  railway,  from  the  north-east  end  of  the  20  miles 
subsidized  by  the  Act  52  Victoria,  chapter  3,  to  Smith's  Falls,  a 
subsidy  not  exceeding  .$3,200  per  uiile,  nor  exceeding  in  the 
whole 11.5,200 

100.  To  the  Ottawa  and  Parry  Sound  Railway  Company,  for  30  miles 
of  their  railway,  from  Eganville  to  Barry's  Bay,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 96,000 

!SOO.  To  the  Belleville  and  Lake  Nippissing  Railway  Company,  for  30 
miles  of  their  railway,  from  Belleville  to  Tweed  and  thence  to 
Bridgewater,  a  subsidy  not  exceeding  .$3,200  per  mile,  nor 
exceeding  in  the  whole 96,000 

!S01.  To  the  Cobourg,  Northumberland  and  Pacific  Railway  Company, 
for  30  miles  of  their  railway,  from  Cobourg  to  the  Ontario  and 
Quebec  Railway,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole 96,000 

2iyZ.  To  the  St.  Stephen  and  Milltown  Railway  Company,  for  3J  miles 
of  their  railway,  from  the  town  of  St.  Stephen  to  the  town  of 
Milltown,  a  subsidy  not  exceeding  .$3,200  per  mile,  nor  exceeding 
in  the  whole 11,200 

!30S-  To  the  Woodstock  and  Centreville  Railway  Company,  for  6  miles 
of  their  railway,  from  the  western  end  of  the  20  miles  sub- 
sidized by  the  Act  50-51  Vic,  chap.  24,  to  the  International 
boundary  between  the  Province  of  New  Br-unswick  and  the 
State  of  Maine,  a  subsidy  not  exceeding  .$3,200  per  mile,  nor 
exceeding  in  the  whole 19,200 
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t204.  For  a  railway  from  a  point  at  or  near  Fredeiicton,  rzVr  Oionioctci 
and  Gagetown,  to  a  point  on  the  New  l^runswick  Railway  west 
of  Westfield  station,  for  30  miles  thereof,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  noi-  exceedin«(  in  the  whole $96,000 

205-  To  the  Central  Railway  Company  of  New  I^runswick,  for  4.1  miles 
of  their  railway,  the  distance  whicli  the  previous  subsidy  "(ranted 
is  short  of  coveiing,  from  tlie  head  of  Grand  Lake  to  the  Inter- 
colonial Railway,  a  subsidy  not  exceeding  $3,200  per  mile,  noi- 
exceeding  in  the  whole 14,400 

S06.  To  the  Montreal  and  Western  Railway  Company,  for  70  miles  of 
their  railway,  from  St.  Jerome,  north-westerly  towards  Desert, 
in  -the  Province  of  Quebec,  in  lieu  of  the  subsidy  granted  by 
the  Act  49  Vic,  chap.  10,  a  subsidy  not  exceeding  $5,161    per 

mile,  nor  exceeding  in  the  whole 361,270 

Provided,  that  the  subsidy  hereby  granted  to  the  Montreal  and  Western  Railway 

Company  may  be  paid  by  instalments  on  the  completion  of  each  section  of  the  i-ailway 

as  follows,  that  is  to  say  : — 

Approximate 
SECTIONS.  length 

in  miles. 

St.  Jerome  to  Shawbridge 8 

Shawbridge  to  St.  Sauveur  ....     4 

St.  Sauveur  to  Ste.  Adele 6 

Ste.  Adele  to  Lac  a  la  Fourche 6 

Lac  £1  la  Fourche  to  Ste.  Agathe 6  J 

Ste.  Agathe  to  St.  Faustin 14" 

St.  Faustin  to  St.  Jovite 7  J 

St.  Jovite  to  Summit  Lake .  8 

Summit  Fakotola  Chute  aux  Iroquois 7 

La  Chute  aux  Iroquois  towards  Desert 3 

Such  instalments  to  be  proportionate  to  the  value  of  the  portion  so  completed  in 
comparison  with  that  of  the  whole  work  undertaken,  to  be  established  as  aforesaid. 

207.  For  75  miles  of  the  railway  from  Shelburne,  in  the  County  of  Shel- 

burne,  and  from  Liverpool,  in  the  County  of  Queen's,  towards 
Annapolis,  in  the  Province  of  Nova  Scotia,  to  be  so  contracted 
for  as  to  secure  the  construction  to  both  Shelburne  and  Liver- 
pool, a  subsidy  not  exceeding  $3  200  per  mile,  nor  exceeding  in 
the  whole $    240,000 

208.  To  the   Inverness  and   Richmond   Railway  Company   for  50  miles 

of  their  railway  from  Port  Hawkesbury  to  Broadcove,  a  subsidy 

not  exceeding  $1,000  per  mile,  nor  exceeding  in  the  whole 50,000 

!SOO.  To  the  International  Railway  Company,  for  a  railway  from  Sher- 
brooke  to  the  International  boundary,  the  balance  remaining 
unpaid  of  the  subsidy  granted  by  the  Act  46  Vic,  ch.  25,  not 
exceeding  in  the  whole 3,840 

SIO-   For  completing  the  Montreal  and  Sorel  Railway  from  St.  Land^ert 

to  Sorel ...'~. 40,000 

2XT.  To  the  Pontiac  Pacific  Junction  Railway  Company,  for  7 J  miles  of 
their  railway,  from  Hull  to  Aylmer,  a  subsidy  not  exceeding 
$3,200  per  mile,  nor  exceeding  in  the  whole 24,000 

!S1!S.  To  the  Montreal  and  Lake  Maskinonge  Railway  Company,  for  3J 
miles  of  their  railway,  the  distance  which  the  subsidy  granted 
by  the  Act  49  Vic,  ch.  10,  is  short  of  covering  from  St.  Felix  to 
Lake  Maskinonge,  in  the  Parish  of  St.  Gabriel,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 10,200 

213.  To  the  Great  Eastern  Railway  Company,  for  a  bridge  over  the 
Nicolet   River,  and  also  a  bridge  on  the  St.  Fi-ancis  River,  a 
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subsidy  of  15  per  cent,  on  the  value  of  the  structures,  not  to 

exceed $37,500 

214:-  To  the  Druramond  County  Railway  Company,  for  24  miles  of  their 
railway,  from  Drummondville  to  Ste.  E-osalie,  in  the  Province  of 
Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 
in  the  whole 76,800 

215.  To  the  Great  Northern  Railway  Company,  for  15  miles  of  their 
railway,  from,  at  or  near  Montcalm  to  the  Canadian  Pacific 
Railway,  between  Joliette  and  St.  Felix  de  Yalois,  a  subsidy 
not  exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 48,000 

2XG-  To  the  Lake  Temiscamingue  Colonization  Railway  Company,  for  20 
miles  of  their  railway,  from  the  northern  end  of  the  15  miles 
subsidized  by  the  Act  52  Victoria,  chapter  3,  to  the  Long 
Sault,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceeding 
in  the  whole 64,000 

SIT-  To  the  Maskinonge  and  Nipissing  Railway  Company,  for  15  miles 
of  their  railway,  from  the  northern  end  of  the  15  miles  subsi- 
dized by  the  Act  52  Victoria,  chapter  3,  towards  the  parish  of 
St.  Michel  des  Saints,  on  the  River  Mattawa,  in  the  Province 
of  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  exceed- 
ing in  the  whole 48,000 

21S.  To  the  St.  Lawrence  and  Adirondack  Railway  Company,  for  18 
miles  of  their  railway,  from  Valleyfield  to  Huntingdon,  on  the 
Montreal  and  Champlain  Junction  Railway,  a  subsidy  not 
exceeding  $3,200  per  mile,  nor  exceeding  in  the  whole 57,600 

2X9.  To  the  Quebec  Central  Railway  Company,  for  90  miles  of  their 
railway,  from  St.  Francis  Station,  on  the  Quebec  Central  Rail- 
way, to  a  point  on  the  Atlantic  and  North- Western  Railway, 
near  Moose  River,  or  from  a  point  on  the  Quebec  Central  Rail- 
way between  the  Chaudiere  River  and  Tring  Station,  to  a  point 
on  the  International  Railway  at  or  near  Lake  Megantic,  in  lieu 
of  the  subsidy  granted  by  the  Act  51  Victoria,  chapter  3,  a 
subsidy  not  exceeding  $21,191.54  per  annum  for  twenty  years, 
or  a  guarantee  of  a  like  sum  for  a  like  period,  as  interest  on  the 
bonds  of  the  company,  such  annual  subsidy  for  twenty  years 
rejDresenting  a  grant  in  cash  of 288,000 

220-  To  the  Quebec  and  Lake  St.  John  Railway  Company,  for  a  rail- 
way bridge  over  the  St.  Charles  River,  to  give  access  to  the 
city  of  Quebec,  a  subsidy  not  to  exceed  in  the  whole  $30,000  ; 
also  for  12  miles  of  their  railway  from  Lorette  via  Charles- 
bourg  to  Quebec,  a  subsidy  not  exceeding  $3,200  per  mile,  nor 
exceeding  in  the  whole  $38,400 68,400 

22\.  For  a  railway  from  Summerside  to  Richmond  Bay,  in  the  Pro- 
vince of  Prince  Edward  Island,  3  miles,  a  subsidy  not  exceeding 
$3,200  per  mile,  nor  exceeding  in  the  whole 9,600 

222.  To  the  Columbia  and  Kootenay  Railway  Company,  for  35  miles 
of  their  railway,  from  the  outlet  of  Kootenay  Lake  to  a  point 
on  the  Columbia  River  as  near  as  practicable  to  the  junction 
of  the  Kootenay  and  Columbia  Rivers,  a  subsidy  not  exceeding 
$3,200  per  mile,  nor  to  exceed  in  the  whole 112,000 

!S!33-  For  a  railway  from  a  point  on  the  Intercolonial  Railway  through 
the  Stewiacke  Valley  on  a  line  which  will  afford  facilities  of 
communication  with  the  Iron  Mines,  Springside,  Upper 
Stewiacke  and  Mosquedoboit  settlements,  25  miles,  in  lieu  of  the 
subsidy  granted  by  the  Act  49  Victoria,  chapter  10,  a  subsidy 
not  exceeding  $3,200  pei-  mile,  nor  exceeding  in  the  whole 80,000 
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tJ24.    Foi'  a  railway  from  FrcHlcM-icton  to  tlic  Village;  of   Piiiicc    Will 

in  the   Province,  of  New    Brunswick,    22    miles,    in   li(;u   of  the 
subsidy  granted  by  the  Act  4i)   Victoria,   chapter   10,   a  subsidy 

not  exceeding  !|3,200  per  mile,  nor  exceeding  in  the  whole S7U,100 

ti*^5.  To  the  St.  John  Valley  and  Riviere  du  Louj)  Railway  Coin])aiiy, 
for  22  miles  of  their  railway  fi-om  the  village  of  Pi-ince  William 
towards  the  town  of  Woodstock,  in  lieu  of  the  subsidy  granted 
by  the  Act  50-51   Victoiia,  chapter  24,  a  subsidy  not  exceeding 

$3,200  per  mile,  nor  exceeding  in  the  whole 70,400 

fma.  To  the  Temiscouata  Railway  Company,  for  16  miles  of  their 
railway,  from  the  west  end  of  the  20  miles  of  their-  branch 
railway  from  Edmundston,  subsidized  by  the  Act  51  Victoria, 
chapter  3,  towards  the  St,  Francis  River,  a  subsidy  not  exceed- 
ing 13,200  per  mile,  not  exceeding  in  the  whole 51,200 

227-  For  a  railway  from  the  north  end  of  the  14  miles  for  which  a 
subsidy  was  granted  by  the  Act  50  and  51  Victoria,  chapter 
24,  to  the  Tobique  Valley  Railway  Company,  from  Perth  Centre 
towards  Plaister  Rock  Island,  11  miles,  a  subsidy  not  exceeding 

|3,200  per  mile,  nor  exceeding  in  the  whole 35,200 

228.  To  the  Orford  Mountain  Railway  Company,  for  31  miles  of  their 
railway,  between  Eastman  and  Kingsbury,  a  subsidy  not  exceed- 
ing $3,200  per  mile,  nor  exceeding  in  the  whole 99,200 

2211.  For  a  railway  from  Lachine  Bank,  on  a  line  of  the  Grand  Trunk 
Railway,  to  a  point  at  or  near  Riviere  des  Prairies,  a  distance 
of    15    miles,  a  subsidy  not    exceeding    $3,200    per    mile,    nor 

exceeding  in  the  whole 48,000 

The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  companies  named 
for  that  i^urpose,  shall  be  granted  to  such  companies  respectively  ;  the  other  subsi- 
dies, including  subsidies  granted  for  railways  over  a  line  extending  beyond  a  point 
to  which  any  company  hereinbefore  mentioned  by  name  is  authorized  to  construct 
its  railway,  shall  be  granted  to  such  companies  as  shall  be  approved  by  the  Governor 
in  Council  as  having  established  to  his  satisfaction  their  ability  to  construct  and 
complete  the  said  railways  respectively.  All  the  lines  for  the  construction  of  which 
subsidies  are  granted  shall  be  commenced  within  two  years  from  the  first  day  of 
July  next,  and  completed  within  a  reasonable  time,  not  to  exceed  four  years,  to  be 
fixed  by  Order  in  Council, — except  the  Erie  and  Huron  Railway,  which  shall  be 
completed  within  two  years  from  the  first  day  of  July  next.  And  they  shall  also  be 
constructed  according  to  descriptions  and  specifications,  and  upon  conditions  to  be 
approved  by  the  Governor  in  Council,  on  the  report  of  the  Minister  of  Railways  and 
Canals,  and  specifying  an  agreement  to  be  made  in  each  case  by  the  company  with  the 
Government,,  and  which  the  Government  is  hereby  empowered  to  make.  The  location, 
also,  of  every  such  line  of  railway  shall  be  subject  to  the  approval  of  the  Governor  in 
Council.  And  all  the  said  subsidies  respectively  shall  be  payable  out  of  the  Consolidated 
Revenue  Fund  of  Canada,  by  instalments,  on  the  completion  of  each  section  of  the 
railway  of  not  less  than  ten  miles,  proportionate  to  the  value  of  the  portion  so  completed 
in  comparison  with  that  of  the  whole  work  undertaken,  to  be  established  by  the  report 
of  the  said  Minister,  or  upon  the  completion  of  the  work  subsidized, — ^except  as  regards 
the  Erie  and  Huron  Railway  Company,  upon  which  payment  shall  be  made  only  upon 
the  completion  of  the  work, — except,  also,  as  regards  the  subsidies  to  the  Inverness  and 
Richmond  Railway,  which  shall  be  paid  on  the  completion  of  each  ten-mile  section, 
in  accordance,  as  nearly  as  practicable,  with  the  agreement  between  the  company  and 
the  municipality  of  Inverness,  and  with  section  four  of  the  Act  of  the  Legislature  of 
Nova  Scotia,  1890,  intituled  :  "  An  act  to  enable  the  County  of  Inverness  to  borrow 
money, "^ — except,  also,  as  regards  the  subsidies  to  the  Great  Eastern  Railway  Company 
for  bridges  over  the  Nicolet  and  St.  Francis  Rivers,  and  to  the  Quebec  and  Lake  St.  John 
Railway  for  the  bridge  over  the  St.  Charles  River,  ujDon  which  shall  be  paid  fifteen  per 
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cent,  of  the  value  of  work  done,  on  monthly  progress  estimates  certified  by  the  Chief 
Engineer,  and  upon  the  approval  of  the  Minister  of  Railways  and  Canals, — and  except 
also  the  subsidy  grantd  to  the  Quebec  Central  Railway  Company,  the  first  annual 
payment  upon  which  shall  be  made  at  the  end  of  twelve  months  from  the  date  of  the 
Chief  Engineer's  certificate  of  the  completion  of  the  work,  and  each  subsequent  payment 
at  the  end  of  each  twelve  months  thereafter,  for  the  term  of  twenty  years. 

The  granting  of  such  subsidies  to  the  companies  mentioned,  respectively,  shall  be 
subject  to  such  conditions  for  securing  running  powers  or  traffic  arrangements  or  other 
rights  as  will  aford  all  reasonable  facilities  and  equal  mileage  rates  to  all  railways  con- 
necting with  those  subsidized,  as  the  Governor  in  Council  determines." 

By  the  special  act  53  Vic,  Ch.  5  (1890.)  (Assented  to  16th  May,  1890.) 
!SSO.  In  order  to  enable  the  Calgary  and  Edmonton  Railway  Company  to  con- 
struct so  much  of  their  railway  as  reaches  from  a  point  on  the  line  of  the  Canadian 
Pacific  Railway  Company  within  the  town  of  Calgary  to  a  point  on  the  North  Saskat- 
chewan River  near  Edmonton,  the  Governor  in  Council  may  enter  into  a  contract  witk 
such  Company  for  the  transport  of  men,  supplies,  materials  and  mails  for  twenty  years,, 
and  may  pay  for  such  services  during  the  said  term,  eighty  thousand  dollars  per  annum, 
in  manner  following,  that  is  to  say  :  the  sum  of  eighty  thousand  dollars  to  be  paid 
annually  on  the  construction  of  the  railway  from  Calgary  to  a  point  on  the  North 
►Saskatchewan  River  near  Edmonton, — such  payment  to  be  computed  from  the  date  of 
the  completion  of  the  railway  between  such  points  :  Provided  that  the  Governor  General 
in  Council  may  order  such  sums  to  be  paid  in  semi-annual  instalments,  and  may  permit 
the  Company  to  assign  the  same  by  way  of  security  for  any  bonds  or  securities  w^hich 
may  be  issued  by  the  Company  in  respect  of  the  Company's  undertaking. 

By  54-55  Victoria  ch.  8  (1891).     {Assented  to  30  Sept,  1891)  :— 

!3*S1.  To  the  Great  Northern  Railway  Company,  for  a  railway  from  a 
point  at  or  near  New  Glasgow  or  St.  Lin  to  or  near  to  Montcalm, 
in  the  Province  of  Quebec,  eighteen  miles,  the  balance  remaining 
unpaid  of  the  subsidy,  not  exceeding  $3,200  per  mile,  granted 
by  the  Act  forty-ninth  Victoria,  chapter  ten,  not  exceeding  in 
the  whole $28, 100  00 

SSS.  To  the  Quebec  and  Lake  St.  John  Railway  Company,  for  the  rail- 
way bridge  over  the  St.  Charles  River  to  give  access  to  the  City 
of  Quebec,  the  difference  between  the  amount  already  paid  to 
the  company  and  the  sum  of  $30,000  mentioned  as  not  to  be 
exceeded  by  the  Act  fifty-third  Victoria,  chapter  two,  a  subsidy 
not  exceeding 5,250  00 

t2*^»i.  To  the  Oshawa  Railway  Company,  for  seven  miles  of  their  railway 
from  Port  Oshawa  towards  Raglan  in  lieu  of  the  subsidy  for  a 
like  amount  granted  by  the  Act  passed  in  the  Session  held  in 
the  fiftieth  and  fifty-first  years  of  Her  Majesty's  reign,  chapter 
twenty-four,  a  subsidy  not  exceeding  $3,200  per  mile,  nor  ex- 
ceeding in  the  whole 22,400  00 

!3»^4.  T(^  the  St.  Lawrence,  Lower  Laurentian  and  Saguenay  Railway 
Company,  for  the  section  of  their  railway  from  Grand  Piles,  on 
the  St.  Maurice  River  to  its  Junction  with  the  Quebec  and  Lake 
St.  John  Railway,  the  balance  remaining  unpaid  of  the  subsidy 
gi-anted  by  the  Act  passed  in  the  session  held  in  the  fiftieth  and 
fifty-first  years  of  Her  Majesty's  reign,  chapter  twenty-four,  not 
exceeding  in  the  whole 92,784  00 

SC{f>.  To  the  Great  Eastern  Railway  Company,  for  thirty  miles  of  thei)' 
railway,  from  the  River  St.  Francis  to  the  Arthabaska  Railway, 
at  St.  Gregoire  station,  the  balance  remaining  unpaid  of  the 
subsidy,  not  exceeding  $3,200  per  mile,  granted  by  the  Act 
passed  in  the  session  lield  in  the  fiftieth  and  fifty-first  years  of 
Her  Majesty's  reign,  chapter  twenty-four,  not  exceeding  in  the 
whole  /, ' 79,700  00 
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3*{0-  To  the  South  Ontario  Pacific  Railway  Coini)ariy,  for  foity-iiiiic  jukI 
one-half  miles  of  their  railway  fi'oni  Woodstock  to  flaniilton,  in 
the  Pi'ovince  of  Ontario,  in  lieu  of  the  subsidy  foi-  a  like  amount 
*>ranted  by  the  Act  fifty-second  Victoi-ia,  chapter  tliree,  a  sub- 
sidy not  exceeding  $.'i,200  per  mile,  noi-  exceeding  in  the  whole.  ^I'^'^^j^OO  00 
I2J5T.  To  the  Montreal  and  Ottawa  llailway  Company  (foi-mei'ly  the 
Vaudreuil  and  Prescott  Railway  Company),  for  thirty  miles  of 
their  railway,  from  Vaudreuil  towards  Hawkesbury,  the  balance 
remaining  unpaid  of  the  subsidy  granted  by  the  Act  passed  in 
the  session  held  in  the  fiftieth  and  fifty-first  years  of  Her 
Majesty's  reign,  chapter  twenty-foui*,  not  exceeding  in  the  whole.  4(>,04:0  00 
255M.  To  the  Tobique  Valley  Railway  Company,  for  fourteen  miles,  from 
Perth  Centre  station  towards  Plaistei-  Rock  Island,  in  lieu  of 
the  subsidy  for  a  like  amount  granted  by  the  Act  passed  in  the 
session  held  in  the  fiftieth  and  fifty-first  years  of  Her  Majesty's 
I'eign,   chapter  twenty-four,  a  subsidy   not  exceeding  $6,400  per 

mile,  nor  exceeding  in  the  whole S9,000  00' 

!SSO.   To  the  Kingston,  Smith's  Falls  and  Ottawa  Railway  Company,  for 
fifty-six  miles  of  their   railway,    from   the  City   of  Kingston  to 
Smith's  Falls,  in  lieu  of  the   subsidies,  not  to  exeeed  $179,200, 
granted  by   the  Acts  fifty-second  Victoria,  chapter  three,  and 
fifty-third    Victoria,    chapter    two,    a    subsidy    not    exceeding 
$12,534   per  annum,  to  be  paid  in  semi-annual  instalments  of 
$6,267  each,  for  twenty  years,  which  represents  a  grant  in  cash  of       179,200.00 
Provided,  that  upon  the  completion  of   twenty-eight  miles   of  the  said   railway  a 
semi-annual  subsidy  may  be  paid  proportionate  to  the  value  of  the  portion  so  completed 
in  comparison  with  that  of  the  whole  fifty-six  miles  ;  Provided  also,  that  the  Company 
may  deposit  with  the  Minister  of  Finance  and   Receiver  General  a  sum   not  exceeding 
$1,170,000,  in  consideration  whereof  there  shall  be   paid   to   the   Company,   for   twenty 
years,  a  semi-annual  annuity  calculated  on  a  basis  of  three  and  one-half  per  cent  on  the 
amount  so  deposited  ;  Provided  further,  that  the  Governor  in  Council   may   permit   the 
Company  to  assign  the  said  subsidy  and  annuity  to  trustees  by  way  of  security  for  any 
bonds  or  securities  which  may  be  issued  by  the  company  in  respect  of  their  undertaking, 
24:0-  To  the  Brockville,  Westport  and  Sault  Ste.  Marie   Railway  Com- 
pany, for  twenty  miles  of  their  railway,  from  a  point  at  or  near 
Newboro'  towards  Palmer's  Rapids,  in  the  Province  of  Ontario, 
in  lieu  of  a  subsidy  for  a  like  amount  granted  by  the  Act  fifty- 
second  Victoria,  chapter  three,  a  subsidy   not  exceeding  $3,200 

per  mile,  nor  exceeding  in  the  whole 64,000.00 

Provided  that  the  subsidy  hereby  granted  to  the  Brock\'ille,  Westport  and  Sault 
Ste.  Marie  Railway  Company  may  be  paid  by  instalments,  on  the  completion  of  each 
section  of  the  railway  as  follows,  that  is  to  say  : — 

Sections.  iiwmks. 

From  at  or  near  Newboro'  to  Westport 4 

From  Westport  towards  Palmer's  Rapids 16 

2.  The  subsidies  hereinbefore  mentioned  as  to  be  granted  to  companies  named  for 
that  purpose  shall  be  granted  to  such  companies  respectively  ;  all  the  lines  for  the  con- 
struction of  which  subsidies  are  granted,  unless  they  are  already  commenced,  shall  be 
commenced  within  two  years  from  the  first  day  of  August  iiext,  and  completed  within 
a  reasonable  time,  not  to  exceed  four  years,  to  be  fixed  by  Order  in  Council  :  and  shall 
also  be  constructed  according  to  descriptions  and  specifications  and  upon  conditions  to 
be  approved  by  the  Governor  in  Council,  on  the  report  of  the  Minister  of  Railways  and 
Canals,  and  specified  in  an  agreement  to  be  made  in  each  case  by  the  Company  with 
the  Government,  and  which  the  Government,  is  hereby  empowered  to  make  :  the  loca- 
tion, also,  of  every  such  line  of  railway,  shall  be  subject  to  the  approval  of  the  Gov- 
ernor in  Council ;  and  all  the  said    subsidies   respectively   shall  be  payable  out  of  the 
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Consolidated  Revenue  Fund  of  Canada,  by  instalments,  on  the  completion  of  each  sec- 
tion of  the  railway  of  not  less  than  ten  miles,  proportionate  to  the  value  of  the  portion 
so  completed  in  comparison  with  that  of  the  whole  work  undertaken,  to  be  established 
bv  the  report  of  the  said  Minister,  or  upon  the  completion  of  the  work  subsidized, — 
except  as  to  the  subsidy  granted  to  the  Kingston,  Smith's  Falls  and  Ottawa  Railway 
Company,  the  first  semi-annual  payment  upon  which  shall  be  made  at  the  end  of  six 
months  from  the  date  of  the  Chief  Engineer's  certificate  of  the  completion  of  twenty- 
eight  miles  of  the  railway,  and  each  subsequent  payment  at  the  end  of  each  six  months 
thereafter,  for  the  term  of  twenty  years, — except  also  as  to  the  Quebec  and  Lake  St. 
John  Railway  Company,  the  subsidy  to  which  shall  be  paid  upon  the  completion  of  the 
work — except  also  as  to  the  Brockville,  Westport  and  Sault  Ste.  Marie  Railway  Com- 
pany, the  subsidy  to  which  shaTl  be  paid  as  follows  :  on  the  completion  of  that  portion 
of  the  said  road  from,  at  or  near  ISTewboro'  to  Westport,  a  distance  of  four  miles,  the 
sum  of  twelve  thousand  eight  hundred  dollars,  and  on  the  completion  of  the  remaining 
sixteen  miles  from  Westport  towards  Palmer's  Rapids,  the  sum  of  fifty-one  thousand 
two  hundred  dollars. 

2.  Within  one  month  after  the  commencement  of  each  Session  of  Parliament,  whilst 
any  of  the  said  moneys  are  being  paid  out,  there  shall  be  laid  before  Parliament  a  state- 
ment showing  all  payments  of  such  moneys  during  the  then  next  preceding  year,  the 
names  of  the  respective  persons  to  whom  such  payments  have  been  made,  and  the 
amounts  paid  them  respectively,  together  with  the  engineer's  report  upon  which  pay- 
ments have  been  recommended,  and  copies  of  all  contracts  between  the  Government  and 
the  company  under  which  the  said  subsidies  are  authorized  to  be  paid. 

3.  The  granting  of  such  subsidies  respectively  shall  be  subject  to  such  conditions 
for  securing  such  running  j)Ower  or  traffic  arrangements  and  other  rights  as  will  afford 
all  reasonable  facilities  and  equal  mileage  rates  to  all  railways  connecting  with  those  so 
subsized,  as  the  Governor  in  Council  determines. 


LAND    SUBSIDIES. 

By  47  Vic,  cap.  25,  clause  7  (1884).  (Assented  to  19th  April,  1884)  :— 
J..  "The  Governor  in  Council  is  hereby  authorized,  in  aid  of  the  construction  of  a  rail- 
way from  some  point  on  the  Canadian  Pacific  Railway  to  Hudson's  Bay,  to 
make  a  free  grant  of  not  more  than  six  thousand  four  hundred  acres  for  each 
mile  of  railway  within  Manitoba,  and  not  more  than  twelve  thousand  eight 
hundred  acres  for  each  mile  in  the  North- West  Territories." 

By  48-49  Vic,  cap.  60  (1885).     (Assented  to  20th  July,  1885)  :— 

2.  To  the  North- Western  Coal  and  Navigation  Company  (Limited),  Dominion  lands  to 
an  extent  not  exceeding  three  thousand  eight  hundred  acres  for  each  mile  of 
the  company's  railway,  from  Medicine  Hat  to  the  coal  banks  on  the  Belly 
River,  about  one  hundred  and  ten  miles. 

ii.  To  the  Manitoba  and  South-Western  Colonization  Railway  Company,  Dominion 
lands  to  an  extent  not  exceeding  six  thousand  four  hundred  acres  for  each  mile 
of  the  company's  railway,  from  its  commencement  at  Winnipeg  to  its  terminus 
at  Whitewater  Lake,  about  one  hundred  and  fifty  miles. 

4.  To  the  Manitoba  and  North- Western  Railway  Company,  Dominion  lands  to  the 
extent  of  six  thousand  four  hundred  acres  for  each  mile  of  the  company's 
railway,  for  the  whole  distance  from  Portage  la  Prairie  to  the  crossing  of  the 
South  Br'anch  of  the  River  Saskatchewan,  twenty  miles  from  Prince  Albert, 
about  four  hundred  and  thirty  miles. 

9%.  To  the  Qu'Appelle,  Long  Lake  and  Saskatchewan  Railroad  and  Steamboat  Com- 
pany,  Dominion  lands  to  an  extent  not  exceeding  six  thousand  four  hundred 
acres  for  each  mile  of  the  company's  railway,  from  its  commencement  near 
Regina  to  the  navigable  waters  of  Long  Lake. 
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"The  said  ,<;i'ants,  and  eat-li  of  tlicii),  may  Ix'  so  iiKuh'  in  aid  of  tin*  eoiist  ruction  of 
tlie  said  railways  icspectively,  in  tlic  pi'()})oition  and  upon  tlio  conditions  fixcid  Ijy  tlie 
Orders  in  Council  made  in  respect  thereof,  each  of  the  said  entei'prises  heinf;^  i-espect- 
ively  subject  to  any  modification  thei-eof  whicii  may  lierc^after  }>e  made  )>y  tln^  (iovernor 
in  Council  ;  and  except  as  to  such  conditions,  the  said  grants  sliall  })e  fi-e(!  grants,  sub- 
ject oidy  to  the  payment  by  the  grantees  respectively  of  the  cost  of  survey  of  the  lands 
and  incidental  expenses,  at  the  rate  of  ten  cents  per  aci-e  in  cash  on  the  issue  of  the 
patents  therefor." 

By  49  Vic,  cap.  11  (1886).     (Assented  to  2nd  June,  1886)  :— 
O.   To  the   ^Manitoba  and   North-Westei-n    Railway   Company,    Dominion    lands  to  the 
extent  of  six  thousand  foui-  hundred  acres  per  inih^  for  each  mile  of  the  com- 
pany's branch  railway  running  from  a  point  on  the  main  line  of  that  railway, 
at  or  near  Todburn,    in  a   north-westerly  direction   through   the  County  of 
Russell  to  the  Assiniboine  River,  near  the  Town  of  Shellmouth,  about  twenty- 
six  miles. 
T.   To  the  North-West  Central  Railway  Company,  or  to  such  other  ctmipany  as  may 
undertake  the  construction  of  the  railway  or  a  railway  from  a  point  on  the 
Manitoba  and  North- Western  Railway  tmt  Rapid  City,  westward.  Dominion 
lands  to  the  extent  of  six  thousand  four  hundred  acres  for  each  mile  of  the 
company's  railway,  for  the  whole  distance  from  Brandon  station,  on  the  Cana- 
dian Pacific  Railway,  or  from  such  point  on  the  Manitoba  and  North-Western 
Railway   as   aforesaid,   to   Battleford,    in   the   Provisional  District  of  Saskat- 
chewan, about  four  hundred  and  fifty  miles. 
8.  To  the  Wood  Mountain  and  Qu'Appelle  Railway  Company,  Dominion  lands  to  the 
extent  of  six  thousand  four  hundred  acres  for  each  mile  of  the  company's  rail- 
way for  the  whole  distance  commencing  at  a  point  in  township  number  four, 
in  range  number  thirty,  west  of  the  Second  Meridian,  in  the  Dominion  lands 
system  of  survey,  passing  through  the  town  of  Fort  Qu'Appelle,  to  join  the  Manitoba 
and  North-Western  Railway  at  a  point  to  be  fixed  for  that  purpose  by  the  Governor  in 
Council,  about  two  hundred  and  forty  miles. 

The  said  grants,  and  each  of  them,  may  be  so  made  in  aid  of  the  construction  of 
the  said  railways  respectively,  in  the  proportions  and  upon  the  conditions  fixed  by  the 
Orders  in  Council  made  in  respect  thereof, — each  of  the  said  enterprises  being  respect- 
ively subject  to  any  modification  thereof  which  may  hereafter  be  made  by  the  Governor 
in  Council ;  and,  except  as  to  such  conditions,  the  said  grants  shall  be  free  grants,  subject 
only  to  the  payment  by  the  grantees  respectively  of  the  cost  of  survey  of  the  lands  and 
incidental  expenses  at  the  rate  of  ten  cents  per  acre  in  cash  on  the  issue  of  the  patents 
therefor. 

By  section  4  of  this  Act  authority  was  given  for  the  incorporation  by  the  (xovernor 
in  Council  of  a  company  to  construct  the  line  from  Brandon,  or  other  point  indicated,  to 
Battleford,  subsidized  by  this  Act. 

By  50-51  Vic,  cap.  22  (1887) 

O.  The  subsidy  to  the  North-Western  Coal  and  Navigation  Company,  granted  by  49 
Vic,  ch.  60,  was  increased  from  3,800  acres  per  mile  to  3,840  acres  per  mile. 
By  50-51  Vic,  cap.  23  (1887).     (Assented  to  2Srd  June,  1887)  ;— 
lO-   To  the  Alberta  and  Athabaska  Railway  Company,  Dominion  lands  to  an  extent 
not  exceeding  six  thousand  four  hundred  acres  for  each  mile  of  the  company's 
railway  from  some  point  on  the  Bow  River  or  Canadian  Pacific  Railway,  at 
or   between  Calgary  and   Crowfoot  Creek,  to  a  point  near  the  town  plot  of 
Edmonton,  about  three  hundred  miles. 
11.  To  the  Qu'Appelle,  Long  Lake  and  Saskatchewan  Railway  and  Steamboat  Com- 
pany, Dominion  lands  to  an  extent  not  exceeding  six  thousand  four  hundred 
acres  for  each  mile  of  the  company's  railway,  from  a  point  near  the  northern 
terminus  of  the  completed  portion  of  that  railway,  at  or  near  Long  Laketon, 
on  the  navigable  waters  of  Long  Lake,  to  a  point  at  or  near  where  the  fifty- 
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second  parallel  of  latitude  crosses  the  South  Saskatchewan  River,  thence  to  a 
point  at  or  near  the  elbow  of  the  North  Saskatchewan  River,  with  branches 
to  Prince  Albert  and  Battleford,  about  three  hundred  and  twenty -five  miles. 
JL2.  To  the  Medicine  Hat  Railway  and  Coal  Company  Dominion  lands,  to  an  extent 
not  exceeding  six  thousand  four  hundred  acres  for  each  mile  of  the  company's 
railway,  from   a  point  at  or  near  Medicine  Hat,  on  the  line  of  the  Canadian 
Pacific  Railway,  to  the  coal  field  in  or  near  townships  twelve  and  thirteen, 
range   six,  west  of   the  fourth  principal  meridian,  a  distance  of  about  eight 
miles,  to  be  selected  out  of  such  lands  as  are  at  the  disposal  of  the  Govern- 
ment in  the  proximity  of  the  line  of  the  company's  railway. . 
"  The  said  grants,  and  each  of  them,  may  be  so  made  in  aid  of  the  construction  of 
the  said  railways  respectively,  in  the  proportions  and  upon  the  conditions  fixed  by  the 
Orders  in  Council  made  in  respect  thereof, — each  of  the  said  enterprises  being  respec- 
tively subject  to  any  modification  thereof  which  may  hereafter  be  made  by  the  Governor 
in  Council ;  and,  except  as  to  such  conditions,  the  said  grants  shall  be  free  grants,  sub- 
ject only  to  the  payment  by  the  grantees  respectively  of  the  cost  of  survey  of  the  lands 
and  incidental  expenses  at  the   rate   of  ten  cents  per  acre  in  cash  on  the  issue  of  the 
patents  therefor. " 

By  52  Vic,  cap.  4  (1889).     (Assented  to  2nd  May,  1889)  :— 
13.  To  the  North- Western  Coal  and  Navigation  Company  (Limited),  in  addition  to  the 
grant  provided  for  by  section  one  of  the  Act  passed  in  the  session  held  in  the 
forty-eight  and  forty-ninth  years  of  Her  Majesty's  reign  and  chaptered  sixty. 
Dominion  lands  to  an  extent  not  exceeding  two  thousand  six  hundred  acres 
for  each  mile  of  the  company's  railway  from  Dunmore  station,  on  the  Canadian 
Pacific   Railway,  to  Lethbridge,  on  the  Belly  River,  the  present  terminus  of 
the  said  railway,  a  distance  of  one  hundred  and  nine  and  one-half  miles, — 
such  additional  grant  to  be  made  only  on  condition  that  the  gauge  of  the  said 
railway  be  made  standard  width  ;  and  also  to  the  said  North- Western  Coal 
aud  Navigation  Company  (Limited),  Dominion  lands  to  an  extent  not  exceed- 
ing six  thousand  four  hundred  acres  for  each  mile  of  the  company's  railway 
from  Lethbridge  to  the  International  boundary,  a  distance  of  about  fifty  miles. 
1.4.  To  the  Red  Deer  Valley  Railway  and  Coal  ComjDany,  Dominion  lands  to  an  extent 
not  exceeding  six  thousand  four  hundred  acres  for  each  mile  of  the  company's 
railway  from  Cheadle  Station,  on  the  Canadian  Pacific  Railway,  to  its  terminus 
at  a  point  in  or  near  township  twenty-nine,  range  twenty-three,  west  of  the 
fourth  meridian,  a  distance  of  about  fifty-five  miles. 
15.  To  the  North- Western  Railway  Company  of  Canada,  Dominion  lands  to  an  extent 
not  exceeding  ten  thousand  acres  for  each  mile  of  the  company's  railway  from 
Calgary,  on  the  Canadian  Pacific  Railway,  northerly  to  a  point  on  the  North 
Saskatchewan  River,  at  or  near  Edmonton,  a  distance  of  about  two  hundred 
and  ten  miles  ;    and  also  to  the  said   North- Western  Railway   Company   of 
Canada,  Dominion  lands  to  an  extent  not  exceeding  ten  thousand  acres  for 
each  mile  of  the  company's  railway  from  Calgary  southerly  to  Lethbridge,  a 
distance  of  about  one  hundred  and  twenty  miles. 
IG.  To  the  Lake  Manitoba  Railway  and  Canal  Company,  Dominion  lands  to  an  extent 
not  exceeding  six  thousand  acres  for  each  mile  of  the  company's  railway  from 
Portage  la  Prairie  to  the  southern  boundaiy  of  Lake  Manitoba,  a  distance  of 
a))Out  seventeen  miles. 
Tli,e  said  grants,  and  each  of  them,  may  be  so  made  in  aid  of  the  construction  of  the 
said  railways  respectively,  in  the  proportions  and  upon  the  conditions  fixed  by  the  Orders 
in  Council  made  in  respect  thereof,  and  except  as  to  such  conditions,  the  said  grants  shall 
be  free  grants,  subject  only  to  the  payment  by  the  grantees  respectively  of  the  cost  of 
survey  of  the  lands  and  incidental  expenses,  at  the  rate  of  ten  cents  per  acre  in  cash  on 
the  issue  of  the  patents  therefor. 

The  Governor  in  Council  may  make  the  grant  of  land  provided  for.  by  section  three 
of  the  i^ct  forty-ninth  Victoria,  chapter  eleven,  being  for  the  line  of  the  Wood  Mountain 
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and  Qu'Appelle  Railway,  of  alxmt  two  liiiiidrcd  and  forty  miles  in  Icn^^tli.  a|»j)li(;d>lt'  to 
the  line  of  railway  of  the  said  (•oinj)any,  as  authoiized  l)y  the  Act  respcctiw^  tl»e  W'oofl 
Mountain  and  Qu'Appelle  Railway  C<)ini)any,  i)asse(l  dui-in<^  the  pit^sent  session  of 
Parliament,  u})on  the  like  terms  and  subject  to  the  like  conditions  as  those  upon  which 
the  grant  hei'einbefore  mentioned  was  authorized  to  he  made  to  the  said  com[)any  by  tjj*' 
Act  in  this  section  first  cited," 

By  the  Act  53  Vic,  cap.  4  (1890).  (Assented  to  liith  May,  18i'0)  :— 
17-  To  the  Canadian  Pacific  Railway  Company,  Dominion  lands  to  an  extent  not 
exceeding  six  thousand  four  hundred  acres  per  mile  for  a  branch  line  t(j  be 
constructed  from  Glenboro'  westerly  a  distance  of  about  sixty  miles,  to  a  point 
on  the  proposed  branch  of  the  said  Com2)any  running  from  Brandon  south- 
westerly ; 

18.  To   the   Canadian   Pacitic    Railway   Company,  Dominion    lands   to   an    extent    not 

exceeding  six  thousand  four  hundred  acres  per  mile  for  a  branch  line  of  railway 
from  a  point  at  or  near  Brandon,  on  the  main  line  of  the  Canadian  Pacitic 
Railway,  south-westerly  to  or  near  township  three,  range  twenty-seven,  west 
of  the  First  Principal  Meridian,  and  thence  westerly,  a  total  distance  of  one 
hundred  miles  ;  and  also  a  similar  grant,  at  the  same  rate  per  mile,  for  the 
said  company's  proposed  branch  from  a  point  on  the  line  just  described  at  or 
near  Township  three.  Range  twenty-seven,  west  of  the  First  Pi'incipal  Meridian, 
easterly  to  Deloraine,  a  distance  of  about  twenty-five  miles,  making  the  total 
length  of  railway  to  which  this  grant  is  applicable  one  hundred  and  twenty- 
five  miles. 

19.  To  the  Brandon  and  South-Western   Railway   Company,   Dominion  lands  to  an 

extent  not  less  than  six  thousand  four  hundred  acres  per  mile  for  the  line  of 
railway  fr'om  a  point  in  township  one,  in  either  Range  twenty-three  or  tw^enty- 
four  west  of  the  First  Principal  Meridian,  to  Deloraine,  a  distance  of  about 
seventeen  miles. 

20.  To  the  Lac  Seul  Railway  Company,  Dominion  lands  to  an  extent  not  exceeding  six 

thousand  four  hundred  acres  per  mile  for  a  line  of  railway  from  a  point  at  oj- 
near  Shelly  Station,  on  the  main  line  of  the  Canadian  Pacific  Railway,  to  a 
point  at  or  near  White  Mud  Lake,  on  the  Winnipeg  River,  a  distance  of  about 
eighteen  miles. 

21.  To  the  Calgary  and  Edmonton  Railway  Company,  Dominion  lands  to  an  extent  not 

exceeding  six  thousand  four  hundred  acres  for  each  mile  of  the  company's 
railway  from  Calgary  to  a  point  at  or  near  Edmonton,  on  the  North  Saskat- 
chewan River,  a  distance  of  about  one  hundred  and  ninety  miles  ;  and  also  a 
grant  of  six  thousand  four  hundred  acres  for  each  mile  of  the  company's  railway 
from  Calgary  to  a  point  on  the  International  boundary  between  Canada  and 
the  United  States,  a  distance  of  about  one  hundred  and  fifty  miles. 

22.  To    the    North- Western    Coal   and    Navigat  on    Company,   (Limited,)    Dominion 

lands  to  an  extent  not  exceeding  three  thousand  eight  hundred  and  forty  acres 
for  each  mile  of  the  company's  railway  from  Lethbridge  to  the  Crow's  Nest 
Pass,  a  distance  of  about  one  hundred  miles. 

23.  To  the  Lake  Manitoba  Railway  and  Canal  Company,  Dominion  lands  to  an  extent 

not  exceeding  six  thousand  four  hundred  acres  per  mile,  for  a  line  of  railway 
from  Portage  la  Prairie  to  Lake  AVinnipegosis,  at  or  near  iVIeadow  Portage,  a 
distance  of  about  one  hundred  and  twenty-five  miles. 

24.  To  the  Manitoba  and   South-Eastern   Railway  Company,  Dominion   lands  to  an 

extent  not  exceeding  six  thousand  four  hundred  acres  per  mile,  for  a  line  of 

railway  from  Winnipeg  southerly  or  south-easterly  to  a  point  on  the  west  side 

of  the  Lake  of  the  AYoods,  a  distance  of  about  one  hundred  and  ten  miles. 

The  said  grants  and  each  of  them  may  be  made  in  aid  of  the  construction  of  the 

said   railways   respectively,    in   the   proportion   and  upon   the   conditions  fixed  by  the 

Orders   in  Council   made  in   respect   thereof,    and,   except   as   to  such   conditions,  the 

said  grants  shall  be  free  grants,  subject  only  to  the  payment  by  the  grantees  respec- 
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tively  of  the  cost  of  survey  of  the  lands  and  incidental  expenses  at  the  rate  of  ten  cents 
per  acre  in  cash  on  the  issue  of  the  patents  therefor. 

The  lands  by  this  Act  duthorized  to  be  granted  to  the  Canadian  Pacific  Railway 
Company  shall  be  taken  and  held,  and  may  be  disposed  of,  free  and  clear  of  any  incum- 
brance on  the  lands  or  property  of  the  said  company  created  before  the  passing  of 
this  Act. 

By  the  special  Act  53  Vic,  cap.  3  (1890).  Assented  to  26th  March,  181^0) : 
25.   The  Act  52  Vic,  ch.  4  authorizing,  in  error,  the  grant  of  land  to  the  North  Western 
Coal  and   Navigation  Company,  for   50  miles  from  Lethbridge  to  the  Inter- 
national boundary,  was  amended — the  said  grant  being  made  to  the   Alberta 
Railway  and  Coal  Company. 

By  54-55  Vic,  cap.  9  (1891).  (Assented  to  18th  Sept.,  1891)  : 
20.  In  lieu  of  the  subsidy  in  land  authorized  by  the  Act  fifty-second  Victoria,  chapter 
four,  to  be  granted  to  the  Red  Deer  Valley  Railway  and  Coal  Company,  and 
subject  to  the  conditions  in  the  said  Act  mentioned,  the  Governor  in  Council 
may  grant  Dominion  lands  to  the  said  Company  to  an  extent  not  exceeding  six 
thousand  four  hundred  acres  for  each  mile  of  the  said  Company's  railway, 
from  the  town  of  Calgary,  in  the  District  of  Alberta,  in  the  North- AVest 
Territories,  to  a  point  in  or  near  Township  twenty-nine,  Range  twenty-three, 
west  of  the  Fourth  Meridian,  a  distance  of  about  fifty-five  miles. 

By  54-55  Vic,  cap.  10  (1891).     (Assented  to  SOth  Sept.,  1891)  : 

27.  To  the  Manitoba  South- Western  Colonization  Railway  Company,  in  addition  to 
the  subsidy  for  one  hundred  and  fifty  miles  of  railway  authorized  by  the  Act 
passed  in  the  session  held  in  the  forty -eighth  and  forty-ninth  years  of  Her 
Majesty's  reign,  chapter  sixty,  Dominion  lands  to  the  extent  of  six  thousand 
four  hundred  acres  per  mile  for  the  balance  of  the  two  hundred  and  twelve 
miles  of  railway  which  have  been  constructed  and  are  in  operation,  that  is  to 
say,  for  a  distance  of  sixty-two  miles. 

2H.  Also,  to  the  Manitoba  South- Western  Colonization  Railway  Company,  Dominion 
lands  to  the  extent  of  six  thousand  four  hundred  acres  for  each  mile  of  the 
Company's  branch  line  of  railway  from  Carmen  to  Barnsley,  a  distance  of 
about  six  and  one-quarter  miles. 

20.  To  the  Canadian  Pacific  Railway  Company,  in  addition  to  the  subsidy  authorized 
by  the  Act  fifty-third  Victoria,  chapter  four,  for  the  Company'.-  branch  line 
running  in  a  south-westerly  and  westerly  direction  from  a  point  at  or  near 
Brandon  for  a  distance  of  one  hundred  miles,  Dominion  lands  to  the  extent 
of  six  thousand  four  hundred  acres  for  each  mile  of  the  extension  westward  of 
the  said  branch  line,  from  the  western  limit  of  the  said  one  hundred  miles  to 
a  point  at  or  near  La  Roche  Percee,  situated  in  Township  one,  Range  six,  west 
of  the  Second  Meridian,  a  distance  of  about  sixty  miles. 

30.  The  said  grants  and  each  of  them  shall  be  made  in  aid  of  the  construction  of  the 
said  railways  respectively,  in  the  proportion  and  upon  the  conditions  fixed  by 
the  Orders  in  Council  made  in  respect  thereof,  and,  except  as  to  such  condi- 
tions, the  said  grants  shall  be  free  grants,  subject  only  to  the  payment  by  the 
grantees  respectively  of  the  cost  of  survey  of  the  lands  and  incidental  expenses 
at  the   I'ate  of  ten  cents  per  acre  in  cash,  on  the  issue  of  the  patents  therefor. 
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APPENDIX  No.  20. 


DEPARTMENT  OF  RAILWAYS  AND  CANALS. 

CANALS  REVENUE  BRANCH. 

Ottawa,  6th  October,  189L 
To  the  Secretary  Department  of  Railways  and  Canals. 

Sir, — I  have  the  honour  to  submit  herewith  the  statements  of  canal  revenues  col- 
lected, and  summary  of  traffic  moved  for  the  several  canals,  during  the  fiscal  year  ended 
30th  June,  1891. 

The  following  summary  of  revenues  accrued  shows  a  decrease  of  $3,755,  after 
deducting  the  refunds  made  under  various  Orders  in  Council  modifying  the  tariff  : — 


Canal  tolls,  &c 

Hydraulic  rents 

Minor  public  works . 


Total 

Less — Refunds . 

Net  revenue 


1889-90. 


371,626 

38,168 

50 

409,844 
48,391 

361,453 


1890-91, 


345.143 

37,995 

41 

383,139 
25,511 

357,628 


Increase. 


p.  c. 


Decrease. 


p.  c. 

4  43 

0-45 

18  00 

6-5 


The  following  is  a  comparative  statement  of  the  revenues  accrued  on  the  following 
divisions  of  the  canals  for  the  years  1890  and  1891,  showing  the  increases  or  decreases 
as  compared  with  the  previous  year : — 


Canals. 

1889-90. 

1890-91. 

Increase. 

Decrease. 

Welland 

% 

220,160 

70,604 

17,703 

53,094 

6,782 

2,453 

238 

592 

$ 

188,586 

79,924 

20,187 

47,149 

6,153 

1,707 

731 

711 

p.  c. 

p.  c. 
14-34 

St.  Lawrence 

13  2 

14  03 

Chambly 

Ottawa 

11  19 

Rideau..      

St.  Peter's 

"  23-49' 

198-74 

9-29 
30 -41 

Trent  Valley 

Murray 

Total 

Less— Refunds 

371,626 
48,138 

345,148 
25,511 

323,488 

319,637 

9—14 
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The  following  statement  will  exhibit  the  increases  and  decreases  upon  the  Welland 
Canal,  and  the  classes  of  articles  upon  w^hich  they  arose  : — 


• 

1889-90. 

1890-91. 

Increase. 

Decrease. 

Vessels..                 

$ 

19,295 
207 

29,698 

331 

109,970 

56,291 

215,792 
4,367 

$ 

15,907 
354 

20,157 
176 

94,330 

56,407 

187,331 
1,255 

p.  c. 

p.  c. 
17  56 

Passeiisfers                                                   . . 

7101 

Produce  of  the  forest   

32  12 

do        animals 

46-82 

do        agriculture 

14-22 

Manufactures  and  merchandise 

Total  tolls 

Fines  and  damages 

Total 

Lrss — Refunds.      .      . .       

220,159 
47,251 

188,586 
24,914 

Net  revenue 

172,888 

163,672 

The  decrease  in  the  amount  of  tolls  refunded  as  shown  above  is  due  to  the  fact  that 
no  refunds  of  tolls  on  grain  were  made  during  the  months  of  May  and  June,  in  conse- 
quence of  an  Order  in  Council  of  18th  May,  1891,  authorizing  such  refunds  to  be  made 
at  the  close  of    navigation  and  not  during  the  season,  as  heretofore. 

The  total  quantity  of  freight  transported  on  the  several  divisions  of  the  canals,  and 
classified  as  under,  is  as  follows  :— 


Canals. 


Farm 
Stock. 


Forest 

Produce 

of 

Wood. 


Manu- 
factures 


Mer- 
chandise- 


Agricultural        Total 


Products. 


Tons 


Welland 

St.  Lawrence. 

Chambl}' 

Ottawa 

Rideau 

St.  Peter's..    . 

Murray 

Trent  Valley.. 


Tons. 


54 

1,107 

234 

1,167 

38 


25 


Tons. 

138,205 

126,128 

98,868 

622,329 

74,530 

2,619 

4.124 

23,038 


Tons. 


23,104 
67,280 

3,218 
844 

2,336 

'  1,659' 
20 


Tons. 

317,044 

348,696 

118,830 

11,483 

20,728 

19,232 

4,205 

582 


Tons. 

481,095 
286,093 
3,914 
5,155 
3,055 
7,668 
3,572 
35 


959,502 

829,304 

225,064 

640,978 

100,687 

29,519 

13,585 

23,675 


It  will  be  seen  by  the  following  figures  that  the  largest  quantity  of  freight  passed 
through  the  Welland  Canal  since  1867  was  during  the  fiscal  year  of  1874,  when  the 
quantity  was  1,540,081  tons. 

The  smallest  quantity  passed  through  in  any  one  year  was  1882,  when  the  quantity 
decreased  to  644,727  tons;  in  1890  the  quantity  increased  to  1,104,553  tons,  and 
decreased  in  1891  to  959,502  tons. 

The  largest  tonnage  passed  through  the  Welland  Canal,  between  United  States  ports, 
for  the  same  period,  was  during  the  fiscal  year  1871,  the  quantity  being  747,756   tons  ; 
the   quantity,    however,  decreased  to   191,817   tons  in   1882,   but  has   since  gradually 
increased  to  563,856  tons  in  1891. 
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The  following  statement  shows  the  total  (juantity  of  frei«;ht  j)assed  through  the 
Welland  Canal,  and  the  quantity  passed  through  the  canal  between  United  States  jxjrts, 
during  the  fiscal  years  ended  30th  June,  18G7  to  1891,  inclusive  :-- 


Years. 

Total. 

From 
United   States 

Ports  to 

United   States 

Ports. 

1867. 

Tons. 

933,200 

1,101,821 

1,231,903 

1,311,950 

1,478,122 

1,319,990 

1,391,092 

1,540,081 

1,142,853 

1,121,802 

1,120,429 

1,091,898 

918,924 

890,122 

798,809 

044,727 

801,034 

905,830 

839,521 

934,802 

838,587 

827,300 

938,254 

1,104,553 

959,502 

Tons. 

458,380 
041,711 
088,700 

1808 

1809.       .    .                  

1870 

747,750 

1871 

1872 

1873 

772,507 
(538,039 
(534,913 
703,185 
595,217 
524,197 

1874 

1875 

1870 

1877 1 

1878 

1879 

1880 

1881.                                      .                    

482,878 
•  448.413 
3(51,304 
248,944 
190,285 

1882 

191,817 

1883 

1884 

337,019 
417,972 

1885 

1880 

1887 

1888 

1889 

410,825 
443,901 
387,109 
387,555 
404,415 

1890 

550,844 

1891 

503,856 

••  The  statements  of  the  quantity  of  grain  transhipped  at  Ports  Colborne  and  King- 
ston, and  comparative  statements  of  the  movement  of  traffic  on  the  different  routes 
competing  for  the  carrying  trade  from  the  west  to  the  sea-board,  will  be  given  in  the 
supplementary  report  for  the  season  of  navigation. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

B.  H.  TEAKLES, 
Chief  Clerk,  Canals  Revenue. 
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